Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



/ V 







State liormal S^ool at Salem. 




^jt.^*,^Ui.0L 







\ 




3 2044 096 995 642 



wnuiHAm ABimanc. Ksvnm. 



NEW SYSTEM 



or 



A K I T H M E T I C, 



ON 

AN IMPROVED PLAN: 

XMBBAOINO TdE 

lULES OF TBBEE, SINGLE AND DOUBLE, DIRECT AND INVBiaf 

BARTER LOSS AND GAIN; REDUCTION; MULTIPUOATION 

AND DIVISION OF FRACTIONS: EXCHANGE OF 

CTRRENCIEA; LNTRKBBT- 

AND aO* 



PROPORTIONAL QUESTIONS 

IN ONE EITLE APPLICABLE TO THE WHOLE 

THE FR0CS8S GREATLY 8IHPUFIEO AND AMIIDOXD. 

Br CHARLES G. BURNHAM, A. M. 



KEENB, N. H.: 
PUBLISHED BY S. & Q. S. WOODWARO 

1867. 



J Ju<, 7"/-''<f' S"/ "^Vf 



HARVARD 

UNIVERSITY] 

UBRARV 



Entered according to Act of Congress, in tbe year 1857, by 

C. Q. BUBNHAM, 

In the CIfcrk*8 Office of the District Court of the District of Massachusetts. 



PEEFACE. 



He who writes a book in this age merely for the sake c£ being a book- 
maker, will find that he has written for other times than these ; and his 
fame will be like one of those " second sights," having eidstence only in' 
the mind of him who sees it Every invention, every thing new, every 
book, from the child's primer to tlie most profomidly scientific text-booK, 
must be tested by a compariscHi with otliers, professing, each and all, to 
be the best extant. Nor will any production gain for its author that for 
which he labored, unless it finally proves to be what it professes. Im- 
provement is the " channed word'* of the age. It lings hourly in the 
ear of the multitude. The strong wind bears it onward, and the gentle 
zephyr wafts its echo. He who has already written his name far abova 
his competitors, now seeks to outdo himself ; and the tyro fancies, that he 
can begm where the best have ended, and run his race alone. 

The author of ihis series of Aritlmietics cherishes none of these fan* 
cies, having already received satisfactory compensation for all his toil, in 
imparting, from time to time, to those he has had the pleasure to instruct, 
the improvements here embodied- But should it be found, when the de* 
cisive test has been applied, that he has said some tilings not before 
said, which may be of benefit to teachers, and the cause of educa- 
tion generally, his pleasure wiU not be less, because he had ventured to 
indulge some slight anticipation of the fact. If the experience of som^ 
twenty-five years in teaching has not failed to discover to him the real 
wants of our schools, then it will be found that his series of Arithmetics 
is adapted to meet those wants, and is in some measure suited to the 
spirit of the age in which we Uve. 

The Cancelling Arithmetic, published in 183Y, was the first work 
known to the author, which, to any considerable extent illustrated, and 
practically appUea the principle of cancelling. Although it is true that 
the principle is coextensive with the science of numbers, for no question 
in Simple Division can be solved without employing it, still Division 
was not explained as embodying the whole of it, nor was the .principle 
so appUed and illustrated as to simplify Division. The mode of writing 
numbers for the convenience of cancelling, iii connection with the ordinary 
mode, affords a variety of illustrations interesting and useful, both to 
teachers and scholars. 

The application of the cancelling principle is not, however, the only 
peculiar cnaracteristic of this work. It aims throughout, by the connec- 
tion of its subjects, and illustration of principle, to impress upon the mind 
of the scholar the truth, that he wiU never discover nor need a new prin- 
ciple beyond the simple rules. Hence the first object is to make the 
BOJolur thoroughly acquainted with those rule& One thing at a time. 
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4 PBEFACE. 

and in its time, is the plaa The simple rules are presented in their 
ccder singly ; thim in contrast ; then a review of the whole, to exercise 
tiie judgment of the scholar. Fractions are introduced as the result of 
divisioD, or rather as diyision implied. They are made to occupy the same 
position, and are Ulustrated ana solved the same as whole numbers. The 
same numbers are again written in the fractional form, and the scholar is 
enabled to perceive, at a siogle view, that a change of position, and of 
names, is a matter of convenience and not of necessity. In the ordinary 
mode of presentu^ fracticHis, the idea is not precluded from the mind of 
the scholar, that new positions and new names do not necessarily intro- 
duce new principles. The result is, that he perceives no connection be- 
tween the present and the past, and consequently the subject is ever new, 
and new difficulties are constantly arising. A new form of notation, and 
new names being introduced, it is in vain to insist that no new principle 
18 employed, so long as tlie subject is but imperfectly illustrated, and the 
scholar aoes not perceive that tiie change is not a matter of necessity. It 
is <me thing to gain the assent of the pupil to a ti'uth, and it id often quite 
another to give him a practical understanding of it 

It is a £Eict too little realized, that mucli time is consumed in going 
over ground, from which no practical knowledge is gained Not that 
iSbe studies themselves are not practical, but they are not pursued in 
a practical manner. The scholar may be often mformed that a frac- 
tion is the result of division ; that the fractional form of writing num- 
bers is division implied ; and that numerator is the same as dividend, 
and denominator is the same as divisor ; and yet difficulties will arise 
which did not occur in whole numbers. Whereas, a practical knowledge 
of this fact would enable him to solve most questions, in fractions, with 
the same facility as in whole numbers ; nor would he fuid any necessity for 
aome half dozen rules, which he is usually required to commit to memory. 

When the simple rules are thoroughly imderstood, the pupil may be 
iotroduoed to the subject of fractions, in a manner similar to the following, 
Biiibibbhekboard. If we divide 2 by 2, the quotient is a unit or 1, 2{2»-l, 
for the dividend is just equal to the divisor. Were vfe required to divide 
1 by 2, we should meet with a difficulty, for the dividend is less than the 
divisor, and consequently will not contain it ; we must therefore employ 
a new form of notation, 2|1— J. We write tlie divisor under the dividend, 
and give a new name to the expression ; we call it a fraction, whicli 
means a part of a thing. The quotient usually shows how many times 
the dividend contains the divisor. If the quotient is 2, the dividend oon- 
tains the divisor twice ; if 3, three times. But here the quotient is a 
fraction, less than a unit, or 1, which shows that the dividend is <Hily a 
port of the divisor. But what part ! The same part the quotient is of a 
unit But what part is the quotient of a unit t 

It wiU now be convenient to introduce new names, in order to value 
the fraction. Tou perceive, that the number which we employed as di- 
Tisor, we have written under the line, and the number employed as divi 
dend, is above the line. If our divisor be 2, our quotient is one-half of 
the (Uvidend ; if our divisor be 3, the quotient is one-third of the divi- 
dend. Thus it is plain, that in whole numbers, the divisor gives name to 
the quotient The same is true when we imply division and write the 
aamMn in the fonn of a fraction. Our divisor m this example is 2.and 
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our quotient k one -half of tlic dividetid: it is also one-half oi a vaA 
The unit is divided into two parts ; our quotieut is now denominated ; 
we therefore call the figure below the liiw, denominator, or oamer, be- 
cause it gives name to the parts into which the unit id divided. Thus 
we have our fraction named, or denominated ; but what is its value f It 
is halves, but how many halves does it ccxitain f Evidently one, whidi 
the figure above the line shows. We have now the fraction denominated 
or named, and numbered. Its denomination i» halves, and their number 
is one. Making use of the figure above and below the line in one ezpressioo, 
we call the fraction one half^ or one-hal£ Thus you perceive that numera* 
tor is the same as dividend, and denomitator the same as divisor. And, 
as in division multiplying the dividend increased the quotient^ so in frac- 
tions, multiplying num^ator increases the value of the fraction. Thus ; - 

212^1 ^ ^ 

Let the scholar write numbers in this manner, side by side, and be 
exercised, as in division, by multiplying dividend and divisor, numerator 
and denominator, eniployiog the language of division and the language 
of fractions, until he is practically familiar with tlie fact that the prind^ 
employed in fractions and whole numbers is the same. 

Whenever new names are introduced, and new positions employed, let 
the diflferent forms be written side by side, and extra exercises be given, 
until tlie scholar clearly perceives the unity of the principle. (See exam- 
ple under Art. 147.) Li Decimal Fractions, also, the points in which they 
are like whole numbers and common fractions, and points in which they 
differ, are distinctly brought out as the scholar proceeds, and then, at the 
cl(»e, those points are presented in one general view. In Proportion, 
new names and new positions are again employed. Let the same paina 
be taken to contrast the new positions with the former, and to explam the 
new terms introduced. 



It cannc 



TO TEACHERS. 



lot be expected that a School Arithmetic, limited in size as it 
must be, should exhaust its subjects, or give all those illustrations which 
» might be botli interesting and useful. The most it can do upon any one 
subject is to give a single illustration of a principle, a formula of a par- 
ticular mode of teacliing. And that text-book is the best, which by its 
connection of thought and subjects, and illustration of principle, interests 
both teacher and. scholar, and incites the teacher to mvent new modes 
for himsel£ Teachers are here presented with an Arithmetic which is 
the result of much experience in teaching and effort at improvement. 

It has been the purnose and aim of the author to prepare a work 
which should accord with the spirit of the age, and be adapted to the 
sdioolroom. It is not expected, nor is it desirable, that the teacher 
should be confined to the forms laid down in the book. They are de- 
signed simply to open the subject — to serve as hints to something bet- 
ter. The peculiar mode of stating questions for the convenience of 
cancelling and for illustrating fractions as wbole numbers, teachers can 

1* , ■' ^. ' 



ftdopft^ at ftpplj ^® principle of canoeUing to the erdinaiT mode at eUite* 
ment It wiU be well to employ both modes, m tqgeuier they open a 
wider field for iUustratian. 

It 18 BometimeB remarked of the caneeUing system, thai it is good as 
fiur as it goes. The same may be said of arithmetie; for th(B priocipLe is 
inseparabte firam it It is the only principle by which any questioQ in 
dxTisian can be pcarformed. Wherever it cannot be appUecC the numbers 
must be written in the form of a fraction. When the question involyes 
multiplication and division, it will generally be found to be a great saving 
of lalxnr, to write down aU those numbers which are to be factors of the 
dividend and divisor, before proceeding to the operation. The eye will 
then detect at a glance equal factcHrs, and they can be excluded from the 
operation. The teacher will bear in mind the importance of giving gen- 
eral illuBtrations of arithmetical principles, whenever it can be done, as 
its tendency is to enlarge the views of the pupil and to g^iye importance 
to the study. For example, let simple division be illustrated not only 
arithmetically, but on general principles. Let it be required to divide 16 
by 8, and it may be done and illustrated in the following manner : — 

8)16— &X2^— 2 Anil, 

Now substitute the letter a for 8, and the letter b for 2, and read the 
question thus : divide ab by a. 

b Ans. 

Here, as before, we exclude from Uie dividend a factor equal to the divi- 
sor. But this latter process is algebraic ; hence the scholar's views are 
extended, and he perceives at once, and for Uie first time, the connection 
between aritiuneiic and algebra. Formulas are also given to aid the less 
ei^[)erienGed teacher, and uso to bring out more prommently arithmetical 
pnncipleB. 

MANNER OF RECITATION. 

Promptness and dispatch are characteristics of our times, an^oung 
men must be educatea in reference to them. There is no place, perhaps, 
better calculated to train a scholar to think and act with precision and 
energy, than at the blackboard When a scholiur is called out from his 
dass to solve a question, let him auickly, and witii gentiemanly mien 
endeavoring to be self-possessed, take his stand at the Ixmrd, read his 

auestion distinctly, and with the same reference to rhetorical notation as 
lough he were called out on purpose for the read^ of the question. 
Then let him state his question, giving the reasons for each step as he 
proceeds ; or let him state and solve his question, then return to tioe com- 
Bienoement, and illustrate the principle, and giv^ the reason for each step 
m the solution. Then let him pause at the board a moment, for his teacher 
to propose such questions as he may think proper. 

A brief view has now been given of the plan and mode of teachimr 
MtOmietic adopted m this system. It is confidenUy believed, from the 
loif «ptri«iioa th« auUior has had in teachiqg, that the mod« her* 
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adopted for presenting the sa^ect of aritlimctic, will be found better 
calculated to induce a fondness for the study ; that it unfolds more of the 
sdenoe, and brin^ out principles more clearly than any other system 
Dov beifore the puUic. With tlieso views the author submits the work 
to the candid perusal of all who are interested in the {HPogress of know- 

^«^ CHARLES O. BURNHAM. 

Dahvillb, Vt., Oct, 18, 1849. 
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DEFINITIONS. 



A definition is what is meant by a word or phrase. The language of 
a definition should be so plain as not to be capable of misapprehension. 

1. Quantity is any thing which may be multiplied, divided, and meas- 
ured. 

2. Magnitude is that species of quantity whicli is extended ; i e. which 
has one or more of the three dimensions — length, breadtli, and thickntssL 
A line is a magnitude, because it has lengtli. 

8. Mathematics is the science of quantity. 

4^ Arithmetic is the science of numbers. 

5. Algebra is a method of computing by letters and other symbolsb 

6. Geometry treats of lines, surfaces, and solids. Arithmetic, Algebra, 
and Ojppmetry are those parts of mathematics, on which all the others are 
founds. 

7. A Demonstration's a course of reasoning which establishes a truth. 

8. A Proposition is any thing proposed : if to be proved or demonstra- 
ted, it is called a Theorem ; if to be done, it is called a Problem. 

9. A pltis quantity is a quantity to be added, and has this sign •{- be- 
Ibreit; thus, +6. 

10. A minus quantity is a quantity to be subtracted, and has this sign 
— before it ; thus, — 6. 

11. An Equation is a proposition expressing equality between one 
quantity, or set of quantities, and another, or Mtween different ezpre»> 
Bions for the same quantity ; thus, 6=34-2. 

12. A member of an equation is the quantity or quantities on one side 
ai the sign of equality. 

Obs.— For deflnitiow of twnui In more oommoD use in this work, tee Art 54, or 
FiKL 
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8 AXIOMS SIGNS. 

AXIOMS 
An axiom is a self-evident propositiozL 

1. Things 'which are equal to the same thing arc equal to each other. 

2. If equals be added to equals, the wholes will be equal 

3. If equals be taken from equals, tlie remainders will be equal 

4. If equals be added to imequals, the wholes will be uncquaL 

6. If equals be taken from unequals, the remainders will be unequaL 
6. Tilings which are double of equal things are equal to each other. 
'7. Tilings which are halves of the same thing, are equ^ to each other 

8. The whole is greater than any of its parts. 

9. The whole is equal to the sum of all its parts. 



SIGNS. 

-= Equality is denoted by two horizontal lines. 

-|- Addition : as 4+3^7 ; which signifies that 4 added to 8 equals Y. 

X Multiphcation : as 4X3=12; which signifies that 4 multiplied by 
8 equals 12. 

<— Subtraction: as 4—3=1; which signifies that 3 taken from 4 
leaves 1. 

)C -^» i ^|*» Division: as, 2)4(2, and 4-r2=2, and |=2, and *|<=:2. 
In either case it signifies that 4 divided by 2 equals 2. 

: : : : Proportion : as, 2 : 4 : : 6 : 12 ; which is read, 2 is to 4 as 6 is 
to 12. 



Vinculum : as 4+3=7 ; which is read, the siun of 4 and 8 equals 

7, and 4—3=1, is read, the difference of 4 and 3 equals 1. 

y/ Radical sign: placed before a number denotes that the square 
root is to be taken. 

4' implies tliat 4 is to be raised to tlie second power. 

4' implies tliat 4 is to be raised to the third power. 

y implies the tliird root 
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ARITHMETIC. 



Arti 1 •-^Arithmetic is the science of numbers. It explain! 
their properties, and teaches how to apply them to practical 
purposes. 

■ Art* 2i — The principal, or fundamental rules,, are, NotaticMi, 
Numeration, Addition, Subtraction, Multiplication, and Division. 
These are called fundamental rules, because all questions in 
Arithmetic are solved by one or more of them. 

Arti 3« — ^Notation is the expressing of any number or quan- 
tity by figures ; thus, 1 one ; 2 two ; 3 three ; 4 four ; 5 five ; 
6 six ; 7 seven ; 8 eight ; 9 nine ; cipher. The first nine 
figures are sometimes called digits, from the Latin word digitus, 
which means a finger. In the early stages of society people 
counted by their fingers ; they were also formerly all called 
ciphers — ^hence the art of Arithmetic was called ciphering. 

Art. 4* — ^There are two methods of Notation — the Arabic, as 
above, and the Roman, which is expressed by the following 
seven letters of the alphabet : 

I, V, X, L, C, D, M. 

12 8 4 6 6 7 8 9 10 20 80 40 60 

I, II, III, IV, V, VI, VII, VIII, IX, X, XX, XXX, XL, L, 

60 70 80 90 100 500 1000. 

LX, LXX, LXXX, XC, 0, D, M. 

Arti 5« — When a letter of less, is placed before one of a 
greater value, it diminishes the value of the greater, by the 
yalue of itself — ^thus, X signifies ten, but IX is only nine. 
When a letter of less, is placed after one of greater value, it 
increases the value of the greater by the value of itself. 

This method is seldom used except in numbering chapters, sections, etc. 

QuKSTioNs. — 1. What is Artthraetio? 2. What are the principal, or ftmdamenta] 
rales? 3. Why so called? 4. What is Notation? 5. What are the first nine figuics 
Bometiine^ called? 6. What wore they all formerly called? 7. How many methods 
of Notation, and what are they ? 8. How many are the Arabic characters, or flgnres ? 
9. By what is tbo Roman metliod expressed ? 10. How is a letter affected when one 
of less value is placed before it ? 11. How when one of less value is placed after it ? 
12. For what is the Roman metho<l of Notation principally used ? 
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NUMERATION. — TABLE. 



NUMfiRATION. 

Art* 6* — Numeration teaches to express in words the value 
of any number represented by figures. Thus, 365 is read, three 
hundred and sixty-five. 

Art* 7* — Figures have a simple and relative value. When 
a figure stands alone its value is simply so many units, or ones ; 
as, 2 two ; 3 three ; 4 four. Their relative value is derived 
from the place they occupy when joined together, or from 
their distance from the unit's place. Thus, 2 and 3 express 
their own value ; simply so many units ; but they are made to 
express either 23 or 32 ; that is, either three units and two 
tens, or two units and three tens. Hence it appears that the 
first, or right-hand place, always expresses so many units ; it 
is therefore called the unit's place ; the second, the place of 
tens, expressing always as many tens as the figure contains 
units. The third place is hundreds ; the fourth, thousands, as 
may be seen by the following 
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e- 



1 

2 1 

3 2 1 

4, 3 2 1 

6 4, 3 2 1 

6 5 4, 3 2 1 

7, 6 5 4, 3 2 1 

8 Y, 6 6 4, 3 2 1 
98 7, 65 4, 321 



One. 

Twenty-one. 

Thi-ee hundred and 21. 

Four thousand and 321. 

Fifty-four thousand and 321. 

Six hundred &nd fifty-four thousand SSL 

Seven millions 654 thousand 821. 

87 millions 654 thousand 821. 

987 millions 654 thousand 821. 



QuEiTioKs.— 13. What is Numeratioa? 14. What is the valae of a figure standing 
akuDO ? 15. From what is their relative value derived ? 16. What does the first, or 
right-hand figure, always express, and what is it called ? 17. What are the second, 
third, and fourth places called ? 18. Wliat ia the value of the cipher, when tj»w»nff 
alone, or at the left hand of another figure ? 19. What eflbct has it when plMM 
at the right of another figure ? 



KDHERATIOir TABLES. IS 

Arti 8t — The cipher, when Btabding alone, or at th« left 
hand of another figure, signilies nothing, aa 05, 005, U five in 
either case, because it still occupies the unit's place. But 
when placed at the right hand of another figure, it increases 
its value in a tenfold ratio, by removing the iigure &rther from 
the unit's place. This may be seen by the foilowiog — 

TABLE II. 

, Nothing. 
20 1 Twenty. 
200] Two hundred. 
2, 000, Two thousand. 
20,000 ' Twenty thousand. 
200,000 Two hundred thoujsand. 
2,000,000 'Two millions. 
Art. 9a — To hwa the value of any number ofjigurei. 
Rule. — 1. Numerate from the right hand to the left, by say- 
ing units, tens, hundreds, &c., as in the Table. 

'1. To the simple value of each figure join the name of its 
place, reading from the left huid to the r'gh'. 

TABLE III. 



I,J 



The first divi^on of the foregoing Table is according to the 
French method, into periods of three figures each : the name 
of the period is superadded. The second division is according 
to the English method, into periods of six figures each. The 
name of each period is subjoined. The two divisions of the 

IWSBMuidaariiumanUox^Uielhinltablei 33. lu wbUnaped doUierdiavt 
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Table agree for the first nine figures — beyond that they as- 
sume different names. The principles of Notation in both are 
the same. In the former method the names, units, tens, hun- 
dreds, are repeated in each period ; in the latter method, thou- 
sands, tens of thousands, hundreds of thousands, are repeated 
with the name of the period. If the sum be not expressed in 
figures, it is necessary to know the method of notation em- 
ployed. 

Art. 10. — ^Let the scholar point the following numbers into 
periods, and read them. 3445 

67891 

983452 

5437643 

67821356 

436543897 

5678923412 

96754329876 

1234678901263 

Artt 11. — Express the following numbers in figures. 

1. Twenty- three. 

2. Thirty-five. 

3. One hundred and twenty. 

4. One hundred and twenty-six. 

5. Ten thousand three hundred and twenty. 

6. Four millions four thousand and four. 

7. One hundred and seventeen millions, one hundred and 
two. 

8. Three lillions, three millions, seventeen thousand and 
ten. 

9. One hundred billions, one hundred thousand, two hundred 
and fifty. 

10. Twenty billions and twenty. 

11. Seven billions, seven thousand and seventeen. 

12. One hundred and seven billions, twenty-seven thousand 
and one. 

13. Five hundred and four trillions, two billions, ten millions, 
ten thousand and ten. 

14. Forty-five trillions, forty billions and thirteen. 

• 15. Two millions, two thousand, three hundred and three. 

16. Thirty quadrillions, fifty millions, four thousand, three 
hundred and forty-eight. 
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11. Fonr hundred and foui quadrillions^ seven hundred and 
seven thousand, two hundred and two. 

18. Four quintillions, thirty-five quadrillions, three trillions, 
two billions, twenty-seven millions, three hundred and forty 
thousand, four hundred and seventeen. 



ADDITION TABLE. 

Art. 12* — Si^ms, — A cross + is the sign of addition. It 
shows that the numbers between which t is placed are to be 
added. Two parallel horizontal lines = signify equality. 
Thus: 3-t-4=7 is read, 3 added to 4, or 3 plus 4 {plus is a 
Latin word, which signifies more) is equal to 7. 

The following Table mat/ be read thus : 2 and are two ; 
2 and 1 are 3, dc. 



2-f0= 2 


3 + 0= 3 


4+0= 4 


5 + 0= 5 


2-fl= 3 


3 + 1- 4 


4 + 1= 5 


5 + 1= 6 


2-f2— 4 


3 + 2= 5 


4 + 2= 6 


5 + 2- 7 


2-f3= 5 


3 + 3= 6 


4 + 3= 7 


5 + 3= 8 


2-f4= 6 


3 + 4= 7 


4 + 4- 8 


6+4= 9 


2-f5= 7 


3 + 5= 8 


4 + 5= 9 


.^5 + 5 = 10 


2 + 6- 8 


3+6= 9 


4 + 6 = 10 


5 + 6 = 11 


2 + 7= 9 


3 + 7 — 10 


4 + 7—11 


5 + 7 = 12 


2 + 8—10 


3 + 8 = 11 


4 + 8 = 12 


5 + 8=13 


2+9=11 


3 + 9—12 


4 + 9=13 


5 + 9—14 


6+0= 6 


7+0= 7 


8 + 0= 8 


9+0= 9 


6+1= 7 


7 + 1- 8 


8 + 1- 9 


9 + 1 = 10 


6 + 2= 8 


7+2— 9 


8 + 2 = 10 


9 + 2 = 11 


6 + 3= 9 


7 + 3 — 10 


8 + 3-11 


9 + 3 = 12 


6+4=10 


7+4 = 11 


8 + 4=12 


9+4=13 


6+5=11 


7 + 5=12 


8+5 = 13 


9 + 5 = 14 


6 + 6—12 


7 + 6 = 13 


8 + 6 = 14 


9 + 6 — 15 


6 + 7—13 


7+7-14 


8 + 7=15 


9 + 7-16 


6 + 8-14 


7 + 8=15 


8 + 8-16 


9 + 8=17 


6 + 9=15 


7+9=16 


8+9=17 


9+9 = 18 



QuKSTioNS.— Two and 0— how many ? 2. Two and 1— how many ? 3. Two and d-« 
how many ? 

The scholar should be (mestioned in this manner, imtil he if 
familiar with the above table. 
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The scholar should be well versed in Notation &nd 
tion, before proceeding to the following questions. 

EXERCISES. 

Art. ISi— 1. If John has 6 apples, and his brother ^ves 
him 3 more, how many wiU he have ^ 

2. James being on a vi^t at his uncle's, one of his cousins 
gave hira 3 walnuls, another 4, and his uncle gave him 9 ; how 
many did he receive? 

3. Siimuel bought a book for 15 cents, ind a slate for 11 ; 
how many cents did he give for both ? 

4. If a boy pny 15 cents for a boob, 10 for a knife, and 6 
for a dozen of apples, how many cents does lie pay in all ? 

6. If an inkstand cost 10 cents, an orange 5, a lemon 3, and 
a dozen of quills 1 4 cents, what is the cost of the whole ? 

6. A man bouglit of a drover 3 sheep and a cow ; for one 
of the sheep he paid 4 dollars, for the other two he paid 3 
dollars apiece, for the cow he paid 20 dollars ; how many dol- 
lars did he pay for the whole ? 

7. Joseph bought a sled for 25 cents, a yoke for 12 cents, 
sod a whip for 6 cents ; what did the whole cost him ? 

8. If I pay 6 dollars for a hat, 6 for a cap, 4 for a vest, and 
14 for a coat, what do 1 pay for the whole? 

9 If I owe one man 6 dollars, another 8, another 12, an- 
other 20, how much do I owe in all ? 

10. The scholars in a certain school are divided into 4 
classes; in the firet class there are 10 scholars, in the second 
12, in the third 9, and in the fourth 1 4 ; how many in all ? 

11 . If from my library I lend to one man 6 books, to another 
10, to another 8, to another 12, to another 20, how many do 
I lend in all? 

12. In my garden there are 6 apple-trees, 8 pear-trees, 10 
peach-trees, 18 plum-trees ; how many trees are there in dl ? 

13. In a certain school 10 study music, 12 French, 14 Span- 
iah; how many are there in all these studies? 

14. Eliza had 4 finger-rings, Mary had 10, and Susan had 
1 ; how many had they in all ? 

19, A certain man had 4 boarders; for two he recrared 

3 dollars each per week, for illars, for another 5 ; how 

much did he receive ne- ^hole ? 

IG, A younc '• ' ; for one she Mtid t 

dollars, for the did she pay for bothT 
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ADDITION. 

Art* 14i — Addition is the putting together of two or more 
numbers so as to make but one. The number thus obtained, 
is called their sum or amount 

Art» 15* — Simple Addition is the putting together of two 
or more numbers of the same kind. 

Obs. — It is called Simple Addition, because the numbers are all of on* 
denonunation; that is, all dollars, or all cents. When the numbers are 
pounds, shillings, pence, <&c., the denominations are different 

If one man owe me 25 dollars, another 22, — to find the 
amount of what both owe, I write the sums in the following 
manner, units under units, tens under tens, and add them to- 
gether, thus : 

Tens. Uuits. 

25 or thus, 2 + 5 
22 2 + 2 

47 amount. 4 + 7 = 47. 

Illustration. — Beginning at the right hand, or unit's place, I 
say 2 and 5 are 7 ; then, in the second place, or place of tens, 
I say 2 and 2 are 4 — which is 4 tens, or 40. 

2. A man has three fields; one contains 31 acres, another 
26, another 42 ; how many acres are there in all ? 

Oner tion lUitstration. — Having written the numbers 

^^o^ ' according to the directions, units under units, 

o tens under tens, &c., we begin at the right hand 

.^ to add, and find the amount to be 8 units, which 

— we place under the column of units. The 

Ans, 98 amount of the second column, or column of 

tens, we find to be 9 tens, or 90. The answer, then, is 9 tens 

and 8 uni^, or 98. 

3. What will a carriage, horse and harness cost, if the car- 
riage cost 102 dollars, the horse 80 dollars, and the harness 
16 dollars? Ans. 198. 

4. If a wagon cost 78 dollars, and a yoke of oxen 96 dollars,, 
what will be the cost of both ? 

QukSTioNS.— 1. What is Addition ? 2. What is Simple Addition ? 3. How are the 

Snmbera to be added written ? 4. By what number do you carry ? 5. Why ? 6. What 
I the number called arising from the operation? 7. What is the sign of Addition? 
a Sign of Equality ? 9. Sign of Subtxactiou ? 10. What does piua signliy ? 

2* 



18 ADDITION— RULE. 

In the preceding examples, the numbers, when added^ have 
been less than 10, and, of T^ourse, have required 1)ut one figure 
to express them. In the last example it will be seen that the 
numbers in the unit column, when added, amount to more than 
10, and in the column of tens, the amount is more than ten — 
that is, ten tens. 

Let the student write the numbers to be added on the blacls' 
board, and illustrate in the following manner : 

Seventy-eight equals seven tens plus eight units, and ninety- 
six equals nine tens plus six units. 

r\ J* -I ^ nj o^ Writing the numbers. 

Operation 1st, 2a, 3a. , .. ? .. I 

1 ,, . « ,T ,. units under units, and 

Tens. Units. Tens. Units. . i x j 

74-8= 7 + 8= 78 *®"^ under tens, and 

Qig^- 9 + 6= 96 adding, we have sixteen 

,^ . , , — TTT"-: — : r=T J t^'^ pl^ fourteen units, 

16 + U = 17 + 4 = 174 Ans. ^^j f^^rteen units equal 

one ten plus four units ; the left-hand figure of the units there- 
fore belongs in the column of tens. It will be seen by this 
operation, that what is called carrying for ten, is simply adding 
numbers to the column where they belong. In practice, num- 
bers are written as in operation 3d, and a part of the operation 
is carried on in the mind. 

The same may be illustrated, thus : - 

Y8 Placing the numbers as before directed, and 

90 adding the right-hand column, we find it amounts 

77 to 14 units, or 1 ten and 4 units. The next 

.^ column amounts to 16 tens, or 100 and 6 tens,* 

which, when added, make 4 units, 7 tens, and 

174 Ans. 100, or 174, the answer. From the foregoing 
it is evident, that one in the column of tens is equal to ten in 
the column of units, and one in the column of hundreds is 
equal to ten m the column of tens. This is the reason why we 
carry for 10 rather than any other number. 

RULE. 
Add each column, beginning at the right hand, and set doten 
the amount directly under the column, if it be less than 10; 
but ^ it be 10 or mo*v, set down the right-hand figure, and add 
the left to the next column. Under tJie last left-hand column 
set down the whole amount This is Hie same as carrtfing one 
for every ten, 

QuKSTioiit.— XL Wbat ii the nOtf Ibr Simple Addition? 12^ (low is Addition 
pnyved? 
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Proof, — ^Perform the addition dcnrniraids, and if this last amoant 
corresponds with the sum total, the work is supposed to be right. 

The following method may be adopted when the scholar ham 
become acqaainted with the rule of Division : 

Add the digits in the top linOf and from their sura reject the 
nines, and write down the excess at the risbt hand, directly even 
with the figures in the line. Proceed in we same manner with 
each proposed line of figures. Then add the several remainders, 
or excess' of nines, and from their sum reject the nines and write 
down the excess. Add the digits in the sum total, and reject the 
nines, and the excess, if the work be right, will be the same as the 
excess last obtained. Thus, 

The sum of the digits in the sum total 3497 j^ 5 



same as the last excess. 8295 6 



is 16, and the excess above 9 is 7 ; the 6512 ^ 5 



18304 Q 7Ex. 9's. 

This method of proof depends upon a property of the number 
nine, which belongs to no other digit but 3, which is a factor of 9 ; 
— namely, that any number divided by 9 will leave the same re- 
mainder as the sum of its digits divided b^ 9. This peculiar prop- 
erty of the number 9 grows out of the decimal relation of place. 

"Were the ratio of increase any other than ten fold, it would bo- 
lone to the number next before the ratio. E.g. Were the ratio ^yq 
fold, it would belong to 4 ; were it six, it would belong to 5, &c. 
It will be observed, that if we remove a digit from the units' place 
to Uie tens, we increase its value by as many 9*8 as there are unite 
in the digit. Thus : 2 units, 20 units, or two 9's plus 2 units. — 
If we remove the disit still further to the left, we increase the 
Bumber of 9^8 ten fold at each remove. Thus: 200=22 nines 
plus 1 units, and 2000=^222 nines plus 2 units. Hence it appears 
thai whatever be the number of 9's expressed by the digit, the 
digit itself is always a remainder ; and since the proof depends not 
upon the number of 9's, but upon the remainders, it is plain that 
if we add any number of columns of units upwards, aud then add 
the several lines from right to left, we shall have the sum of the 
same digits. If therefore we cast out the nines from each sum, 
the remainders, if the work is right, must be the same. 

Obs.-— This method of proof, although not a demonstration, is, neverthe- 
less, very satisfactory, for it presents an entirely diflEerent combination of 
digits; nor shoald we be likely to drop a 9, or a multiple of 9. 
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EXERCISES. 

Artf 16f — 1. If a man pay 1496 dollars for a house, 734 
dollars for a lot of land, 300 dollars for railroad stock, and- 146 
dollars for a share in a bridge, how much does he expend in 
the whole ? Ans. 2675 dollars. 

2. A man sold plank to the amount of 834 dollars ; boards 
to the amount of 376 ; shingles to the amount of 400 ^ timber 
621 ; two masts, one for 30 and the other for 50 dollars ; what 
was the amount of the whole ? Ans, 2311 dollars. 

.3. A merchant, on settling his accounts, finds himself in 
debt to A. $100 ; to B. 60 ; to C. 78 ; to D. 80; to E. 447 ; 
how much does he owe in all ? Ans. 765 dollars. 

4. From the creation of the world to the Christian era was 
4004 years ; from that time to the Declaration of American 
Independence was 1776, and 64 years since that period. How 
many years since the Creation? Ans, 5844 years. 

6. A man by his will left his two sons 1450 dollars each; 
his four daughters 1200 each; to his wife 1500; to various 
charitable objects, 1834 ; what was the value of his estate ? 

Ans, 11034 dollars. 

6. If 1889 figures cover one side of a slate, how many will 
it take to cover both sides of 4 slates? Ans. 15112. 

7. Bonaparte was born in the year 1769 ; lived 52 years. 
In what year did he die ? Ans. 1821. 

8. General Jackson took the Presidential chair in 1829 ; oc- 
cupied it 8 years. In what year did his course terminate ? 

Ans. 1837. * 

9. George Washington was born in the year 1732. He 
lived 67 years. In what year did he die? Ans. 1799. 

10. The distance from New York to Rahway, N. J., is 20 
miles, from Rahway to New Brunswick 12 miles, from New 
Brunswick to Princeton 18 miles, from Princeton to Trenton 
12 miles, from Trenton to Bristol 10 miles, from Bristol to 
Philadelphia 20 miles. What is the distance from New York 
to Philadelphia ? Ans. 92 miles. 

11. Lafayette was bom in the year 1757. He died at the 
age of 78. In what year did he die ? Ans. 1835. 

12. A man sold five oxen, each weighing 864 pounds ; how 
much did they all weigh ? Ans. 4320. 

13. How many times does a common clock strike in 24 
hours? Ans. 156. 

14. A gentleman left his two sons each 1480 dollars; his^ 
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only daughter 1500 dollars, and his wife 200 more than all 
his children ; what was the wife's portion, and what was the 
Tslue of the whole estate ? 

. ( Wife's portion, 4660 ) , „ 
^'^•j Whole estate, 9120 f ^^^^- 

15. There are two numhers the less is 1768 ; their differ- 
ence is 961 ; what is the larger numher? Ans, 2729. 

16. From Boston to Providence it is 40 miles ; from Provi- 
dence to New York 198 miles; from New York to Philadel- 
phia 92 miles ; from Philadelphia to Wilmington 28 miles ; 
from Wilmington to Baltimore 72 miles ; from Baltimore to 
Richmond 110 miles; from Richmond to Raleigh 155 miles; 
from Raleigh to Charleston 256 miles ; from Charleston to 
Savannah 113 miles; from Savannah to New Orleans 713 
miles. How many miles from Boston to New Orleans, passing 
through the above places? Ans, 1777 miles. 

17. A man bought five firkins of butter; one firkin con- 
tained 150 pounds, another 60, another 75, another 98, an- 
other 125. How much did they all contain? Am. 508. 

18. There were five churches erected, one in , which 

cost 16,500 dollars, two in , which cost 18,350 dollars 

each, one in , which cost 19,386 dollars, and one in , 

which cost 12,640 dollars. How much was the expense of 
the whole ? Ans, 85,226 dollars. 

When the columns to be added are long, the following 
method will be found convenient. Begin to add with the unit 
figure, as usual ; and for every ten, place a dot against that 
figure which makes ten, or more than ten, and add the excess 
to the figure above it; and thus proceed to the top of the 
column. Write the excess of ten at the foot of the column 
added ; then count the dots, and as many as they are, so many 
carry to the next left-hand column. 



27687 


3978 


3.4.9.5 


78989 


2129 


6 7 8.9. 


87896 


9723 


2.3.1 6. 


98988 


1320 


7634 


65769 


9621 


2 3.1 6. 


75645 


8732 


6.5 6.7. 




1256 


2148 






30265 



QnsfTio!!.— Wbeo tbe oolumns to be addod are ksg, bofw may you proceed 9 



2% 
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SUBTRACTION. ^ 

Artt I7f — 1. John's father gave him 6 apples. He gave 
his brother 4 of them. How many had he left ? 

2. Joseph bought sixpence worth of candies, and ninepence 
worth of hazel-nuts. How much more did he give for the 
hazel-nuts than for the candies ? 

3. Henry was 10 years old when his mother died ; his sister 
was 6. How much older was Henry than his sister ? 

SUBTRACTION TABLE. 

Artt 18. — Si^ns. A short horizontal Une — signifies sub- 
traction. Thusr 7 — 4=3, is read: 7 minus 4 (miniLS is a 
Latin word, which signifies less) equals 3. 



2 — 2 — 





3 — 3 = 





4—4= 


5—5= 


3—2 — 


1 


4—3 = 


1 


6-4= 1 


6-5— 1 


4—2— 


2 


5-3 = 


2 


6—4= 2 


7 — 5— 2 


5-2 = 


S 


6-3 = 


3 


7-4— 3 


8 — 5— 3 


6-2- 


4 


7-3 = 


4 


8—4= 4 


9—5= 4 


7 2- 


5 


8-3 = 


5 


9-4= 5 


10—5= 6 


8 — 2 = 


6 


9 — 3 = 


6 


10-4= 6 


11-5= 6 


9—2 — 


7 


10—3 — 


7 


11-4= 7 


12-5— 7 


10-2 = 


8 


11—3 — 


8 


12—4= 8 


13 — 5= 8 


11—2 = 


9 


12—3 — 


9 


13-4= 9 


14-5— 9 


12-2 — 


10 


13 — 3 = 


10 


14 — 4 = 10 


15 — 5 = 10 


6-6 = 





7—7 = 





8-8= 


9-9= 


7-6 = 


1 


8-7= 


1 


9 — 8= 1 


10-9= 1 


8-6 — 


2 


9-7- 


2 


10 — 8= 2 


11-9= 2 


9-6- 


3 


10-7- 


3 


11-8= 3 


12 — 9= 3 


10-6 = 


4 


11-7 = 


4 


12-8= 4 


13_9— 4 


11 — 6 = 


5 


12-7 = 


5 


13 — 8= 5 


14 — 9— 5 


12-6 — 


6 


13 — 7— 


6 


14-8= 6 


15 — 9= 6 


13 — 6 = 


7 


14-7- 


7 


15-8= 7 


16-9- 7 


14-6 = 


8 


15-7 = 


8 


16-8= 8 


17-.9=: 8 


15—6 = 


9 


16 — 7= 


9 


17-8= 9 


18-9— 9 


16-6 = 


10 


17-7 = 


10 


18-8 = 10 


19-9-10 



Qdkstion's. — 1. Two from 2— how many? 2. Two from 3— how many? 3. Two 
from 4— how many ? 4. Two from 5— how many ? 

In this manner the scholar should be questioned, until he is 
familiar with the above Table. 
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Art. 19. — Susan had 6 frocks ; 4 of them she burnt. How 
many had she left ? 

Four from (j, and 2 remain ; 6, the larger number, is called 
the Minuend, because it is the number to be diminished, or 
made less ; 4 is called the Subtrahend, because it is the num- 
ber to be subtracted ; 2, the difference, is called the Remainder^ 
because it is the number left after subtraction. The process 
of finding the difference between two numbers, is called Subtrac- 
tion. 

Art. 20f — Simple Subtraction teaches to find the differ- 
ence between two numbers of the same name or kind. (Obs. 
Art. 15.) 

The object in subtraction is to take the whole subtrahend 
from the whole minuend. Whenever the numbers are small, 
the operation may be performed in the mind ; but when they 
are large, it is better to write them down, and subtract a part 
at a time. Thus, from 252 subtract 161. 

Jf^irst Operation. Second Operation, 

HundSb Tens. Unita. Hunds. Tens. Units. 
252 = 2 + 5 + 2 = 1 + 15 + 2 

161 = 1+6 + 1 = 1 + 6+1 
Ansr^. = 9 + 1 Ans. 

We first subtract 1 unit from 2, and write down the re- 
mainder. Then, because 6 tens, the next left-hand figure of 
the subtrahend, cannot be taken from 5, the figure above it, 
we take one from the next left-hand figure of the minuend, or 
place of hundreds, equal to 10 tens, which, added to 5 tens, 
makes 15 tens. Second Operation, Then, 6 from 15, and 9, 
or 9 tens remain. Subtracting tens from tens, the remainder 
is tens. Now, because we have taken 1 from 2, in the place 
of hmndreds, and added it to the place of tens, we call the 2,— 
as it really is, — 1, and say, 1 from 1, and remains ; or, which 
is the same thing, we may add 1 to the lower figure, and say, 
2 from 2 and remains. Thus it appears that what is some- 
times called borrowing ten is really making a new division of 
the minuend. This may be illustrated in the following man- 



QuKSTioNS.— 1. What is Subtraction? S. What does Simple Subtraction teach? 
3. Why is it called simple? 4. How many numbers are required to perform the 
operation? 5. Which is the minuend? 6. Why called minuend? 7. Which is the 
•abtrahend? a Why called subtrahend? 9. What is the remainder? 10. Why 
called remainder? 
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ner : Suppose a man hare 252 bushels of grain in 3 boxes ; it 
the first, 200 bushels ; in the second, 50 ; in the third, 2. He 
sells to A. 100 bushels; to B. 60; to C. 1. How many has 
he left ? 

252 = 200+ 50 -f- 2 ^® ™^y ^^^ ^^^ bushel from the 
161=: 100 + 60 + 1 smallest box, but the 60 bushels can- 
not be taken from the 50 in the second 

box ; he therefore takes 100 bushels from the largest box, and 

adds it to the 50, in the smaller. 

Thus: 100+150+2 = 252 He can now take 60 from 

100+ 60 + 1 = 161 ^^^' ^^ ^ ^^^^ ^^^^ ^^ 

^^r-r-i KT A tens, and 9 tens remain. 

90+1= 91 Ans. ,^^^^^ ^^^ ^^ ^^ 

taken 100 bushels from the largest box, there remains but 100 ; 
therefore, 100 from 100, or 1 from 1, and nothing remains. 
Whenever, therefore, the lower figure exceeds the upper, we 
take 1 from the next left-hand column of the upper line, call- 
ing it 10, because 1 in the left-hand column is equal to 10 in 
thie right, and add it to the upper figure. 

Obs. — We take from the left-lmnd place, because the right cau never 
ooQtain enough. We take but 1, because 1 is always suificient. 

2. From seven thousand and five, take six thousand seven 
hundred and foity-six. 

Operation ^" ^^^^ example the 6 

•.^^^ \.r.r.r. . \^r. , , ^^^^ ^^ the subtmheud 

!S?^^fnnn t^^nt^f <^annot be taken from the 

6746 = 6000 + 740+ 6 5 ^^^^ ^f ^^e minuend. 

Ans, 259= 250+9 We must, therefore, bor- 

row, or rather make another division of the minuend ; but as 
the second and third places contain ciphers, we must go to the 
thousand's place. From the one thousand, which we borrow, 
we take ten units, and add them to the 5 units of the minuend. 
The remainder, nine hundreds and nine tens, now occiipy the 
second and third places, instead of the ciphers, and we say 4 
from 9, and 5 remain ; 7 from 9, and 2 remain. 

From the foregoing we derive the following 

RULE. 

Pkux the numbers, the less under the greater; unils under 
umiSj tens under tens, hundreds under hundreds, etc. Begin at 
the right hand, or uniCs place, and. take each figure in the lower 
line from the one above it, and set down the remainder. If either 



£X4M|LBS IN SUBTRACTION. 35 

^f ihs lower figures he greater than ike one above it, suppose ten 
to be added to the upper figure, subtract the lower figure froni it, 
and set dovm the difference, observing to carry one to the next 
left-hand figure of the subtrahend, — or suppose the next left-hand 
figure of the mintLetid to be diminished by one. If the next 
figure of the minuend be a cipher, call it 9. 

Proof — Add the remainder and lower line together. If the 
work be right, the amount will correspond with the upper line. 



EXAMPLES. 

From 89070 From 606'789 From 67023491 
Take 28931 Take 467898 Take 67216532 



EXERCISES. 

Artf 21 • — 1. From four hundred and seventy-nine, take 
three hundred and seventy-five. 

2. Take twenty-five thousand nine hundred and twenty- 
three, from forty-four thousand five hundred and twenty. 

3. What number must be subtracted from 2081 that the 
remainder may be 1104? Ans, 977. 

4. From thirty-four thousand, take seventeen thousand and 
ninety-one. 

5. John's uncle gave him 20 cents. He lost 6 of them ; 
how many had he left ? 

6. A western hunter met with 45 buffaloes in one drove, and 
killed all but 18 ; how many did he kill? Ans. 27. 

7. The Arabian, or Indian method of notation, was first 
known in England about the year 1150. How long is it 
since to the present year, 1849? Ans, 699. 

8. The mariner's compass was invented about the year 
1302. How long before that period was the Arabian method 
of notation known in England ? Ans, 152 years. 

9. The first settlement in New England was made at Plym- 
outh, by the Puritans, in the year 1620. How long is it since 
that time to the year 1837 ? Ans. 217 years. 

QratnoNs.— 11. What is the rule for Simple Sabtraction ? 13. How do yoa prove 
SabtractiuD? 13. When the lower figure exceeds the apper, what is to be donef 
11 What do you call it ? 15, Why ? 16. Supi>o3o the next left-hand flgoze be a d- 
fAer, whal ia to be done? 
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alMPLB SUBTAACTION. 



10. Gunpowder was iavented in the year 1320. How long 
was it after the invention of the mariner's compass ? 

Atis, 18 years, 

11. Virginia contains 64000 square miles; New York con- 
tains 46000. What is the difference ? Ans, 18000. 

12. The library of Dartmouth College contains 12,800 vol- 
umes ; Harvard University contains 34,600 volumes. How 
many does one contain more than the other? Ans» 21,800. 

13. Dartmouth College was incorporated in the year 1769; 
Harvard University in the year 1638. What is the difference 
in time? Am^ 131 years. 

14. The population of the state of New York in 1820 was 
1,372,812 ; in the year 1835 it was 1,616,482. How many 
years between these two periods, and how much -was the in- 
crease? . (15 years. 

^^^- / 243,670 increase. 

16. An officer, with a company of 102 soldiers, was met 
by a party of Indians, who killed' all his army but 17 men. 
How many were killed ? Ans, 85. 

16. A merchant bought 40 tuns of wine, containing 10080 
gallons, which cost him 2410 dollars. He sold 28 tuns, con- 
taining 7056 gallons, for 1814 doll'irs. How many gallons 
had he left, and how much money did he want to make up 
the first cost? .^ j 3024 galls. 

"^^^'l 596 dolls 



ADrDITIOX. 

Arti 22i — 1. -If a harness is 
worth 18 dollars, and the horse is 
worth 68 dollars more than the 
harness, what is the value of the 
horse ? 

3. If a merchant have 1734 
yards of cloth, after selling 6588 
yards, how many had he at first ? 

5. What is the amount of 
2269+8625? 

7. Dr. Franklin was born in 
1706, 93 years before the death 
of Washington. In what year 
did Washington die ? 



SUBTRACTION. 

Art, 23,— 2. If a horse cost 
86 dollars, and the harness 18 dol- 
lars, how much more than the har« 
ness did the horso cost ? 

4. A merchant having 8322 
yards, sells 6588 yards; how 
many has he left ? 

6. What number must be added 
to 8625 to make 10894? 

8. How many years before the 
death of Washington, in 179S^ 
was the birth of Franklin ? 



ADDITION AND SUBTRACTION. 
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9. The mariner's compass was 
invented in 1302; Sir Isaac New- 
ton was born 340 years after. In 
wJiat year was he born ? 

II. If a piece of land be bought 
for 550 dollars, and sold for 250 
more than it cost, for how much 
is it sold ? 

13. Peter the Great died in 
1725, 112 years before the inde- 
pendence of Texas was acknowl- 
edged by tlie United States. In 
what year was the independence 
acknowledged ? 

15. Supposing a man to be bom 
in the year 1738 ; lived 98 years ; 
in what year did he die ? 

17. Columbus fiKit sailed for 
America in the year 1492 ; the 
independence of America was de- 
clared 284 years after. In what 
year was it declared ? 

19. Washington was born in 
. 1732 ; was 67 years old when he 
died ; in what year did he die ? 

21. Noah's flood happened about 
the year of the world 1656 ; the 
birth of Christ was about 2348 
years after ; in what year was he 
bom? 



10. Sir Isaac Newton was bom 
in 1642; the mariner's compaaa 
was invented 340 years before. 
In what year was it invented ? 

12. If a piece of land sell for 
800 dollars, which is 250 more 
than it cost, what ^as the first 
cost ? 

14. Peter the Great died in the 
year 1725. How many years 
from that period to the acknowl- 
edging of the independence of 
Texas, in 1837 ? 

16. Supposing a man to be 98 
years old in the year 1836, in 
what year was he bom ? 

18. The independence of Amer- 
ica was declared in the year 1776 ; 
284 years before, Columbus first 
sailed for America ; in what year 
did he sail ? 

20. Washington was born in 
1732, died in 1799 ; how old was 
he when he died ? 

22. Noah's flood happened about 
the year of the world 1656; the 
birth of Christ was about 4004 ; 
how long was the flood before the 
birth of Christ ? 



PRACTICAL QUESTIONS IN ADDITION AND SUBTRACTION. 

Art. 21. — 1. Add 900, 400, and 752 ; subtract from their 
sum 647. Ans, 1405. 

2. Charles had 18 peaches. He gave his mother 6 and his 
sister 4. How many had he left ? Ans, 8. 

3. A man buys at one store 84 eggs, at another 4 dozen, at 
another 3 dozen. As he returns, he sells 5 dozen. How many 
did he purchase, and how many had he left when he arrived 
at home? j, j 168. 

^'^' \ 108. 

4. James owes A. 20 cents ; B. 30 ; C. 40 ; D. 60. John 
owes A, 18 cents ; B. 23 ; C. 35 ; D. 47. How much do they 
both owe, and which owes the most ? * 



still owe ? A S Borrowed 425. 

^^* '^ Owes 160. 
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5. A merchant owes A. 1800 dollars; B. 1900 dollars; C/, 
2500 dollars. He is worth 3500 dollars. How much docs 
he owe, and how much more than he is worth ? 

6. A man borrowed of his friend, at one time 100 dollars; 
at another, 150 dollars ; at another, 175 dollars. He paid 276 
dollars. How much did he borrow, and how much does he 

■) 

7. On a certain farm there are 760 apple-trees, 426 pear- 
trees, 1000 peach-trees, and 389 plum-trees. What is the 
amount of the whole, and how many more apple-trees th&n 
pear-trees, and how many more peach than plum ? 

8. A man left to his wife 2500 dollars ; to his four sons 900 
dollars each ; to his three daughters 450 each. What was the 
amount of property left, and how much more was left to the 
mother than to the daughters, and to. the sons more than to 
the mother ? 

9. There were five important events in the course of 216 
years, viz : — 1. The invention of the mariner's compass. 2. The 
invention of gunpowder. 3. The art of printing. 4. The dis- 
covery of America. 6. The reformation. The last was ac- 
complished A. D. 1517 ; the third, 77 years before ; the second, 
18 years after the first, and the fourth 172 years affer the 
second. The question is. In what year did each happen ? 

^ j Mariner's compass in 1302 ; gunpowder in 1320 ; 
I printing, 1440 ; discovery of America, 1492. 



MULTIPLICATION. 

Art. 25* — 1. If Mary give 4 cents for one picture-book, how 
much must she give for 2 books ? how much for 4 ? how much 
for 5? 

2. If one dozen of eggs cost 10 cents, how many cents will 
two dozen cost ? how many will 4 ? 6 ? 6 ? 

3. If one share in a library cost 6 dollars, how much will 
three shares cost? how much 4 ? how much 5 ? how much 6 ? 

4. If a picture-frame cost 1 2 dollars, what will 4 cost ? what 
will 6 ? what witt 7 ? what will 8? what will 9? 



Bf ULTIPUCATION AND DIVISION TABLE. 
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5, Four men bought a piece of land, each paying 12 dollars. 
What did they all pay ? 

6. If a horse can trot 11 miles in one hour, how many mil^ 
can he travel in 8 hours ? how many in 10 ? 12 ? 

7< ]f a bushel of wheat cost 2 dollars, how many dollars 
win 8 bushels cost ? how many will 9 ? how many will 10 ? 
how many will 11 ? how many will 12 ? 

8. If a man receive 4 shillings for a day's work, how much 
will he receive for a week's work ? 

9. A pound of sugar is worth 8 cents. What are 6 — 7 — 8 
—9—10 — 11 — 12 pounds worth? 

10. John bought a writing-book for 6 cents. What will 2 
cost ? what will 4 ? what will G ? what will 8 ? 

Art. 26* — The scholar should commit to memory the fol- 
lowing Table before proceeding any further. 



MULTIPLICATION AND 


DIVISION TABLE 


TWICE 


3 TIMES 


4 TIMES 


5 


TIMES 


6 TIMES 


7 TIMES 


1 make 2 


1 make 3 


1 make 4 


1 make 5 


1 make 6 


1 make 7 


2 4 


2 6 


2 8 


2 


10 


2 12 


2 14 


3 6 


3 9 


3 12 


3 


• 15 


3 18 


3 21 


4 8 


4 12 


4 16 


4 


20 


4 24 


4 28 


6 10 


5 15 


6 20 


5 


25 


5 30 


5 36 


6 12 


6 18 


6 24 


6 


30 


6 36 


6 42 


7 14 


7 21 


7 28 


7 


35 


7 42 


7 49 


8 16 


8 24 


8 32 


8 


40 


8 48 


8 66 


9 18 


9 27 


9 36 


9 


45 


9 54 


9 63 


10 20 


10 30 


10 40 


10 


60 


10 60 


10 70 


11 22 


11 33 


11 44 11 


55 


11 66 


11 77 


12 24 


12 36 


12 48112 


60 


12 72 


12 84 



8 TIMES 


9 TIMES 


10 TIMES 


11 TIMES 


12 TIMES 


1 make 8 


1 make 9 


1 make 10 


1 make 11 


1 make 12 


2 16 


2 18 


2 20 


2 22 


2 24 


3 24 


3 27 


3 30 


3 33 


3 36 


4 32 


4 36 


4 40 


4 44 


4 48 


6 40 


6 45 


6 60 


6 66 


6 60 


6 48 


6 64 


6 60 


6 66 


6 72 


7 66 


7 63 


7 70 


7 77 


7 84 


8 64 


8 72 


8 80 


8 88 


8 96 


9 72 


9 81 


9 90 


9 99 


9 108 


10 80 


10 90 


10 100 


10 110 


10 120 


11 88 


11 99 


11 110 


11 121 


11 132 


12 96 


12 108 


12 120 


12 132 


12 144 



so MULTIFUCATION. 

Obs. — ^The student may be required to write out the table, as aa » 
ercbe, up to 24 times 24, nnd commit it to memory. 

11. If a man pay 85 dollars for a carnage, what must he 
pay for 5 carriages ? 

The answer may be obtained by setting down 85 five times, 
and adding them up, thus : g5 

It will be seen, by examining this operation, that 35 
the product of five times five units is two tens and 35 
five units, — and five times eight tens is 40 tens. §5 
The answer, then, is 40 tens, 2 tens and 5 units, or 35 

^^^' 425 

This method would be tedious when a number is to be many 
times repeated, and can be solved much easier by multiplica- 
tion, thus: 

gg Instead of setting down 85, ^ve times, we write 

5 5, the multiplier, under the unit figure of the num- 

jTz ber to be multiphed ; then say, 6 times 5 are 25, 

setting down 5, the excess of tens ; and reserving in 

the mind, 2, the number of tens, we say, 5 times 8 are 40 ; 

adding the two tens which we reserved from the unit column, 

we set down 42. The answer, then, is 42 tens and 5 units, 

or 425. 

Art* 27« — From the above we derive the following defin - 
tions : 

1st. Multiplication is the concise method of performing 
many additions. 

2d. Multiplication consists m repeating a given number a 
required number of times. 

Obs. T. — It is always true of multiplication, tliat it can be performed 
by addition ; but it is not always true that addition can be performed by 
multiplication : it is only the case when a number is to be repeated. 

Obs. 2. — The vrord factor signifies an agent^ or doer : it is deriyed from 
the Latin word /ac^um, which signifies a deed, or thing done. A person 
employed to do business for another, is called an agent, or factor. Hence, 
when two numbers are employed as multipliers, or as the means of ob- 
taining a product, they are caUed /ac^or«. (See de£ Art 64.) 

12. If a share in a bridge is worth 142 dollars, how many 
dollars are 6 shares worth ? 



ILLUSTRATIONS OF UULTIPLICATION. 
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Operation, 

142 
6 



Hands. Tens. Unit& Hunda. Tens. Unilii 

or thus, 1-f 4+ 2=1+4 + 2=3 142 

6 ^ ^ 



12== 2X6 
240= 40X6 
600 = 100X6 



6 + 24 + 12 = 8 + 6 + 2 = 852 



Operation, 
164 
82 

328= 2 times the mult. 
492 =30 times the mult. 

5248=32 times the mult. 



Am, 852=142X6 

13. If one man receive 164 dollars for a year's labor, what 
ought 32 men to receive, for the same time? 

Since we cannot conyenienUy 
multiply by a larger number 
than 12 collectively, it will be 
necessary, in this example, to 
adopt a new mode of operation. 
The multiplier consists of 2 imitB 
and 3 tens. We first multiply 
each figure of the multiplicand by the units of the multipber. 
Units into units give units ; units mto t^ns give tens ; units into 
hundreds give hundreds. We next multiply each figure of the 
j multiplicand, beginning with the units, by the tens of the mid- 
. tiplier, observing to set 2, the first figure of the product, hi 
the place of tens, because it is the product of tens. We next 
multiply the 6 tens of the multiplicand by the 3 tens of the 
multiplier, carrying one for every ten as in Addition, and set 
the product in the place of hundreds. The product of tens 
into tens is hundreds. Lastly, we multiply the hundreds of 
the multiplicand by the tens of the multiplier, and set the 
product in the place of thousands. The product of tens into 
hundreds is thousands. Adding together the several products^ 
we have 5248, the answer. , 

The above illustration may be better understood by setting 
the product of each figure of the multiplier into each figure of 
the multiplicand down by itself; thus, 



HundB. Tens. Units. 
1+6+4 

3 + 2 


Hunda. Tens. Units. 
= 1 + 6 + 4 
3 + 2 




2 + 12 + 8 
8 + 18 + 12 


8 + 2 + 8 
4 + 9 + 2 


r5000 
200 


8 + 20 + 24 + 8 


6+2+4+8= - 


40 
8 

5248 Am^ 



1 



82 RULE.-^METHOD OF PROOF. 

From the foregoing examples we derive the foUowiijg 

RULE. 

I. Place the multiplier directly under the multiplicand, 
units under units, tens under tens, etc, then draw a line 
underneath, 

II. When the multiplier is 12, or less than 12, begin at 
the right hand of the multiplicand, and multiply each figure 
contained in it by the multiplier, setting doum the numbers, atid 
carrying as in Addition, 

III. When the multiplier is greater than 12, write down the 
figures, as brfore directed, and multiply the multiplicand by 
e(zch figure in the multiplier, commencing with the unit figure ; 
observing to place each figure in the product directly under the 
figure by which you multiply. In this way proceed, and ifie 
sum of the products will be the answer. 

There are three methods of proving Multiplication. 

Mrst — 'Make the multiplicand and multiplier change places, 
and multiply the latter by the former, in the same manner as 
before ; if the latter product be the same as the former, the 
work is supposed to be right. 

Second — Cast the 9's out of the product, or answer, and set 
down the remainder. Cast the 9's out of the sum of the two 
factors ; midtiply the two remainders together, and cast the 9's 
out of the product. The last remainder, if the work is right, 
will be equal to the first. 

Ob& S. — ^The four remainders may be set within the four angalar spaces 
•f a cross, as in the foUowing example. 

Third, — ^Multiplication may be proved by Division. Tlie 
product divided by either of the factors will give the other. 

Obs. 4. — ^The second and third methods can be deferred until the 
■cholar becomes acquainted with Division. 



QuKtfnoNS.— 1. What is Multiplication ? 2. How many numbers are required to pe^ 
form the operation ? 3. What is the number to be multiplied, called ? 4. What is th« 
number by which yoti multiply, called? 5. Taken together, what are they called? 
e. Why called fiictors? 7. What is the answer called? a How many Ogva&i an 
there in the mifltiplier of the 13th question? 9. By which do we multiply first? 10. 
V\niat is the product of units multiplied into units? 11. Of tens into tens? 12. OI 
hmidreds into hundreds? 13. How are the numbers placed in Mnltiplication ? 14. 
How do you proceed when the multiplier is 13, or less than 12? 15. When the 
moltiptter Is greater than 12 ? 



EXERCISES IN MULTIPLICATION. 



«s 





(14) 

3542 
06 

21252 
31878 


EXAMPLES. 

Proof. 






340032 


/3\ 




(15) 

3467 
6 




(16) 

124567 

8 


(17) 

54678901 
341 


(18) 

34567892 

4567 










(19) 

670834 
12 




(20) 

678345 
23 


. (21) 
126780123 

27678 


(22) 

008764584768 
632976 











Multiply 24 by 2 ; then double the multiplier; then double 
the multiplicand ; then double the product. 

\8t, 2d, 3d. 

24 24X2= 48 

2X2= 4 2 



48X2 = 



96 = 



96 



What effect upon the product has multiplying the multiplier? 

What effect upon the product has multiplying the mut 
tiplicand ? 

23. What will 432 barrels of four cost, at 14 dollars a 
barrel ? Ans, 6048 dollars. 

24. How many rods in 84 miles, there being 320 rods in a 
mile 1 Arts. 26880 rods. 

25. What will be the cost of 6328 thousands of boards, af 
18 dollars per thousand ? Ans, 113904 dollars. 

26. How many dollars would a man count in 12 days, if he 
count 42000 in one day ? Ans, 504000. 

How would you solve the above question by Addition ? 

27. What will 64 cows cost, At 16 dollars apiece ? 

Ans, 1024 dollars. 
The multiplier, 16, in the last example, is a number which 
can be formed by the multiplication of two numbers—thus; 



34 EULB. EXERCISES IN MULTIPLICATION. 

» 

4x4=16: or 8x2=16. Any number thus produced is 
called a composite number. The nxmibers thus multiplied are 
called component parts. Sixteen, then, is a composite number, 
and 4 and 4, or 8 and 2 are the component parts of 16. 
Thus, taking the above question, 64x4=256, the price of 64 
cows at 4 dollars each ; and this product multiplied by 4 gives 
1024, the price at 16 dollars each, because 4 times 4 are 16. 
The same result will be produced if we multiply 64 by 8 and 2. 

Art* 28« — ^When the multiplier is a composite number. 

RULE. 

Multiply first by one of the component parts, and that pro- 
duct by the other, and so on, if tliere be more than two ; the last 
product will be the answer, 

28. What is the product of 78 multiplied by 25 ? 

IS 



It will be seen that 5 and 5 are the 390 
component parts of 25. 5 

1950 Ans. 

29. There are 365 days in a year. If a man live 48 years, 
how many days does he live ? Ans. 17520. 

30. Multiply 7684 by 112. 8x7x2=112. 

31. Multiply 8410736 by 56. 

32. Multiply 17548671 by 81. 

33. Multiply 998673214 by 1864. 

34. Multiply 99998887777 by 445566. 

35. Multiply 88900236789456 by 77889123. 

36. If it take 142 stones to build a rod of wall, how many 
l?ill it take to build 10 rods ? 

It will be seen by this example, that the answer 142 

18 obtained by annexing a cipher to the multipU- 10 

cand ; annexing a cipher, therefore, to any number 1420 
multiplies that number by 10. Therefore, 

Art. 29.— To multiply by 10, 100, 1000, or by 1, with any 
number of ciphers, we have this 



QusBTioKB.— 16. What is a composite number ? 17. What are the numbers called 
whkih form a composite number? 18. What is the rale Ibr multiplying bT a 



EXERCISES IN MULTIPLICATION. 85 

RULE. 

Annex as many ciphers to the multiplicand as there are ci- 
phers at the right hand of the multiplier, and it unU givp ih$ 
answer required, 

37. Multiply 142 by 100. Ans. 14200. 

38. Multiply 864 by 1000. Ans. 864000. 

39. Multiply 999 by 100000. Ans, 99900000. 

40. Multiply 2400 by 2200. Ans. 6280000. 

Obs. — ^A sigDificaat figure is one which has yalue in iteell Hie niiM 
li^ts are significant figurea 

Operation. 

In this example, we multiply by the signifi- ooqo 
cant figures only, placing as many ciphers at m 

the right hand of the product as there are ^^ 

ciphers in the multiplier and multiplicand. ^ 

5280000 

41. What is the product of 68400 multiplied by 18000? 

\ Ans. 1231200000. 

Art. 30* — ^When there are ciphers between the significant 
figures of the multiplier. 

RULE. 

Jlefect the ciphers and multiply by the significant figures, o5« 
serving to place the first product of each figure directly und4 
that by which you multiply. 

Operation, 

42. Multiply 2008 by 604. 2008 

604 



8032 
12048 

1212832 

43. Multiply 8624 by 108. 

44. Multiply 340824 by 909. 

45. Multiply 5678902 by 770901. 

46. What will 412 hogsheads of molasses cost, at 31 dollars 
perhhd.? ^?i«. 12772 dollars. 

QrasnoNfi.— 19. When the multiplier is 10, lOO, 1000, fee, how may yon pTOwJ J 

20. When there are ciphers at the rij?ht hand of the multiplier and multiphcandT 

21. How do you proceed when ttiere are ciphers between the significant figure* i 
82. VVhat arc sigxiUicaQt figuroa? 



Sd EXERCISES IN MULT.IPLICATIOIV. 

47. What number is that of which 8, 9, 11, arc factoi-s? 

Am, 792. 

48. If 80 men dig a canal in 94 days, how many men could 
dig the same in one day? Arts, 7520. 

49. How many shillings ought 7520 men to receive for one 
day's work, at 5 shillings each per day ? Atm, 87600. 

dO. A merchant bought 28 boxes of sugar, each weighing 
235 lbs., at 8 cents per lb. How many cents did they cost ? 

Arts. 52(540. 

51. How many shillings will 89 cords of wood cost, at 15 
shillings per cord ? Ans, 1335. 

52. A merchant bought 15 pieces of cloth, each piece con- 
taining 27 yards, at 7 dollars per yard. How much did he 
pay for the whole ? Ans, 2835 dollars. 

53. If a ship sail 12 miles per hour, how far will she sail in 
12 days? Atm, 3456 miles. 

54. If a man hoc 3 rows of com, 28 hills each, in 1 hour, 
how many hills will he hoe in 12 days, working 8 hours in a 
day? ^ Ana, 8064. 

55. What will 50 firkins of butter cost, weitfhijig 54 lbs. 
each, at 14 cents per lb. ? Ans. 37800. 

66. A man has 9 piles of wood, 16 cords in a pile. What 
is it worth at 7 dollars per cord? Ans, 1008 dollars. 

Art« 81 • — ^When the multiplier is 9, or any number of 9's. 

RULE. 

Annex as many eipJiers to the multiplicand as there are 9'< 
in the multiplier, and from it subtract the given multiplicand. 

EXAMPLES. 

67. Multiply 102 by 9, 

Operation !«/. Operation 2d. 

1020 162^ 

162 9 



Ans. 1468 1458 Ans, 

The reason of this process is evident ; annexing a cipher to 
the multiplicand, multiplies it by 10, which is repeating it once 
mdfc than is required. 



QuKmoNi.--93. How do yon proceed when the muttinlirr ii OT S4. How it fhii 
viplaiiud t SSL How ii MolUpHcatlon proved ? 



DIVISION. 97 

On the same principle we may multiplj by 8, by annexmg a 

cipher, and subtracting twice the multiplicand ; or by 08, by 
annexing two ciphers, and subtracting twice the multiplicand. 

68. Multiply 3452 by 99. 

59. Multiply 46784 by 999. 

60. Multiply 676213 by 98. 

Art* 82* — To multiply by any number between 10 and 20. 

RULE. 

Annex a cipher to the multiplicand, which is to multiply ii 
by 10, and to this result add the product of the given mulUpU^ 
cand into the right-hand figure of the mulHplier ; their sum 
will be the answer required. 

EXAMPLES. 

Operation^ 

61. Multiply 662 by 11. 6620 

662 

6182 Ans. 

Operation, 

62. Multiply 789 by 12. 7890 

1578 

9468 Ans. 

Operation, 

63. Multiply 843 by 19. 8430 

7587 



16017 Ans. 



DIVISION. 

Art* 8S* — 1. John has 6 oranges ^ven him. He keeps one 
hhnself, and divides the others equally between his two sisters. 
How many did each receive ? 

2. Samuel divided 9 walnuts equally between three boys. 
How many did each receive ? 

3. James's father gave him 8 butternuts to divide equally 
between hiri3self and his three brothers. How many did each 
receive ? 

4 
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4. If Harriet gave 24 cents for G pictures, what did she pay 
f or 1 ? 

6. Mary divided 36 cents equally between 6 poor children. 
What did each rectiive ? 

6. If 8 yards of cloth cost oQ cents, what did one cost? 

7. How many yards of broadcloth can be bought for 12 
dollars, at the rate of 8 dollai-s per yard ? 

8. How many bushels of apples can be bought for 100 
cents, at 25 cents per bushel ? 

9. How many barrels of flour may be bought for 77 dollars, 
at 7 dollars per barrel ? 

10. In how many hours will a man travci 48 miles, at the 
rate of 4 miles per hour ? 

11. Eighty cords of wood are piled in 8 different piles. How 
many cords in each pile ? 

12. A farmer sold wool to the amount of 81 dollars, for 9 
shillings a fleece. How many fleeces did he sell ? 

13. How many thousands of boards may be bought for 144 
dollars, at 12 dollars per thousand? 

14. How many books may be bought for 84 cents, at 7 
cents apiece ? 

15. If IG apples be divided equally between 4 boys, how 
many does each receive ? 

It is evident, that as many times as 4 is contained in 16, or, 
as many times as it can be subtracted from it, so many apples 
each boy will receive. 

Operatio7i 
16 

__4 

12 

_4 

^ We find, by trial, that 4 is contained in 16 four 
4 times, which is the number of apples each boy is to 
4 receive. 

"o 

16. If 4 boys receive 4 apples each, how many do they all 
receive ? 

It is plain that 4 boys will receive 4 times as many as one ; 
therefore, if one boy receive 4 apples, 4 boys will receive 
4X4=16. 



DIVISION. THE SUBJECT ILLUSTRATED. 30 

Art. 34 •— From the foregoing we derive the following defk 
nitions : 

1. Division is a concise method of performing many «*6- 
iractionSy or, the reverse of Multiplication, 

2. Division consists in finding how many times one number 
contains another. 

As in Multiplication two numbers are required to perform 
the operation, so in Division. -The number to he divided is 
called the Dividend ; the number by which you dimd^ is called 
the Divisor. The Dividend is to be regarded as the product 
of two factors, of which the Divisor is one, and the other is 
soughty which is the Quotient after division. The Divisor atid 
Quotient multiplied together produce the Dividend, Thus, it 
appears that Division and Multiplication mutually prove each 
other, 

Obs. — ^All questions in Division may bo performed by Subtracti<xi ; 
but all questions in Subtraction cannot be performed by Divisioa — Whea 
a number is to be divided into equal parts, the operation may be per- 
formed by Division. 

Art. 35 • — When the Divisor is not greater than 12, the 
process of operation may be carried on in the mind, and the 
Quotient only be written down, litis process is called 

SHORT DIVISION. 

17. If 336 dollars be divided equally among 3 men, how 
many dollars will each receive ? 

Illustration. — ^To subtract 3 from 336 as many times as 
would be necessary to give eacli man his share, would be long 
and tedious; but, by Short Division the operation becomes 
simple : 336 is 3 hundreds, 3 tens, and 6 units. It will be 
perceived, that if 300 be divided into 3 equal parts, one of 
these parts will be 100 ; and 3 tens divided in like manner be- 
come 1 ten ; and 6 units divided by 3 become 2 units. The 
answer, then, is 1 hundred, 1 ten, and 2 units, or 112. 

Operation, 
300 divided by 3 gives 100, 30 di- 300h-3=100 

vided by 3 gives 10, and 6 di- 30 — 3= 10 

vided by 3 gives 2 : Then, 6 — 3= 2 

1004-104-2 = 112 Ans, 336-3 = 112 Ans, 

QuKsnoNs.— 1. What is Division ? 2. How many numbers are required to perform 
the operution ? 3. What are they called '? 4. How is the dividend to be »;^gj;*^l 

5. What are the two (actors, which, multiplied together, viU ^i<Mi>x<» VYv<i ««\ftSK».'* 

6. How is Division proved ? 
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hnn. tens, tinita. 

Or thus: 3j34-34-6 



1-1-1+2=112 -4n5. 
By carrying on the process partly in the mind, the operation 
may be made still shorter, thus : 

3)336 Proof, 

112 Am, 112X3 = 336 

18. If 4 shares of bank stock cost 466 dollars, what will 1 
share co^ 4)456 

TT-i Am, 
We first set down the number to be divided, or the dividend ; 
at the left of this number, place the number by which we di- 
vide, or the divisor. Taking the first left-hand figure, or hun- 
dreds, we find how many times the divisor is contained in it. 
The number of times, or 1, we place directly under the divided 
figure. We next divide the tens of the dividend : 4 is con- 
tained in 5 once, and 1 ten over, which also must be divided. 
If this ten be added to the unit, it will make 1 ten and 6 
units — equal to 16 units: 4, then, is contained in 16, four 
times, which we place in the column of units ; and in 456, 114 
times. 

19. Six brothei-s received a legacy of 1512 dollars. What 
was the share of each ? 6)1512 

252 Ans, 

In this question the divisor is not contained in the first left- 
hand figure of the dividend. We, therefore, take the next 
figure, 6, which with the 1 makes 15 hundred ; 6 is contained 
in 1500, 200 limes, and 30 tens, or 300 over. The 3 added 
to the 1 ten in the next column, is 3 1 tens ; 6 is contained in 
31, five times, or in 31 tens, 50 times and 1 ten over, which, 
with the two units, makes 12 units: this, divided by 0, is 2 
units. The answer, then, is 200+504-2=252. 

From the foregoing, we derive the following 

RULE. 

Write the divisor at the left-hand of the dividem\ with a line 
drawn between them. 



QuBiTioNi.— 7. How is the prooeas partiy carried on in Short Division? 8. When 
do you work by Short DivisloD? 9» What is the method of procedure io the 18|k 

tfTfltfifWI? 



EX£SCiaE8 IN DIVISION. 4\ 

Find how many times the divisor is contained in the first Uft" 
^and figure or figures of the dividend, setting the result directly 
under the divided figure or figures. The remainder, if there he 
any, carry to the 7iext figure, calling it so many tens. 

Find how many tim^s the divisor is contained in this dividend, 
and set it down as before; and so continue to do until the 
figures in the dividends are all divided. 

EXERCISES. . 

Art. 3S« — 1. Paid 150 dollars for six tons of hay. How 
much was it a ton ? Ans. 25 dollars. 

2. In a certain town there are 1280 inhabitants. Tlie 
average number in each family is 8. How many families are 
there ? Ans. 160. 

3. How many yards of cloth can be bought for 1155 dollars, 
at 1 dollars per yard ? Ans. 165. 

4. If a man labor one month for 12 doUai-s, how many 
months will he labor for 1008 dollars ? and how many years, 
allowing 12 months to a year ? 

Ans. 84 months — 7 years. 
Art. 37. — When the divisor is a comiyosite nurtiber, and 
greater than 12. 

1. If 15 horses consume 2550 bushels of oats in one year, 
how many will one horse consume ? 

It will be seen that 15 is a composite number, produced by 
the multiplication of 5 and 3, thus: 5X3 = 15. As Division 
is the reverse of Multiplication, it is evi- Operation. 
dent that when the divisor is a composite 6)2550 
number, we may divide, first, by one of 3)610" 

the component parts, and that quotient by ■ ,hq ' a^ 

the other. For example : Suppose 30 
apples to be divided equally between 15 boys. In the first 
place, we divide the whole number by 5. If there were only 
6 boys, they would receive 6 apples each ; but as there are 3 
times 6 boys, they can have only one-third as many as 6 boys 
would have. 

2. How many days would it take a man to travel from 
Boston to New York, travelling at the rate of 30 miles a day, 
the distance being 240 miles ? Ans. 8 days. 

QniBTioNS.— 10. What is the rale for Short DiTision? 11. When the diTisor is • 
oompoeite number, how may you proceed? 13. What is the first step in the 1*1 
example ? Second step ? 

4* 
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3. If a horse travel 2184 miles in 42 days, how many miles 
will he travel in one day ? Ans. 62 miles. 

4. If 112 barrels of flour cost 672 dollars, what will 1 
barrel cost ? Ans. 6 dollars. 

Art. 88» — When the divisor is net a composite number, and 
is greater than 12, 

1. If 2624 bushels of corn be divided equally among 41 
men, how many bushels will each receive ? 

As 41 is greater than 12, and not a composite number, the 
operation must be performed by the whole divisor at once. 
This process is called 

LONG DlVISIOIf. 

Setting down the numbers as before 4^^9694^fl4. 
directed, and taking 41 for the divisor, we oia 

find that it is not contained in the 1st . 

figure, nor in the 1st and 2d taken to- 1®^ 

gether, but it is contained in the first three ^^^ 

figures, G times ; that is, 41 is contained in 262 tens, 60 
times and something over. To find what this remainder is, 
we find "the product of 6 times 41, which we place under 
the three figures employed in the dividend, and, subtracting 
it therefrom, we find the remainder to be 16, which is 16 tens. 
We next bring down the 4 units of the dividend, and place 
them at the right hand of the 16 tens, which make 164 to be 
divided by 41, which is contained in it 4 times. The answer, 
then, is 64. 

By examining the' work of the last question, it will be seen, 
that it is the same as Short Division, only that the operation is 
all set down, instead of being carried on in the mind. For 
example — divide 868 by 7, Long Division. 

Operation, 

7)868(124 
7 

16 
14 



28 
28 



By Short Division, we say, 7 in 8, once, and 1 over ; 7 m 
16/ twice, and 2 over; 7 m 28> 4 times, and no remainder. 
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» 

In Long Division, we say, 7 in 8 once, and place 1 for the first 
figure in the quotient ; we then multiply 7 by this quotient fig* 
ure, and place the result under the 8, and subtracting it we find 
ihe difference to be 1, to which we bring down the next figure 
for a new dividend, and proceed as before. 

From the preceding explanations is deduced the following 

RULE. 

Place the divisor at the left hand of the dividend. Draw a 
line at the right and left of the dividend, and take as many fig- 
ures of the dividend as will contain the divisor one or more 
times. Place the number of times at the right hand of the divi- 
dend, for the first figure of the quotient. Multiply th^ divisor 
by this quotient figure, and place the result under the divided 
figures ; find the difference between them, by subtraction, and to 
this difference bring down the next figure of the dividend, and 
divide as brfore ; so continue to do until all the figures of the 
dividend are brought down. Should it be necessary to bring 
down more than one figure to contain the divisor, a cipher must 
he annexed to the quotient, 

Obsw — ^The number of figures of the dividend we assume at any one 
tep is a matter of convenience. 

EXERCISES. 

Art* 39t — 2. A man raised 6996 bushels of potatoes on 33 
acres How many did he raise per acre ? 

Ans, 212 bushels. 

3. How many years in 32485 days, if 365 days make a 
year? Ans, 89 years. 

4. A legacy of 15808 dollars was left to a certain number 
of men, giving them 832 dollars each. How many men were 
there? An^, 19 men. 

6. How many pounds in 11520 farthings, there being 960 
farthings in one pound? Ans, 12 pounds. 

6. How many hogsheads in 49896 pints, if 504 pints make 
one hogshead ? Ans, 99 hogsheads. 

T. There are 8 furlongs in one mile. How many miles in 
123 furlongs ? Operation, 

8)123 

15f Ans, 



QuKtnosg.— 13. What is the dilfereace between Long and Short Division f 14 
RulB fbr Long Dlviaionr 
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f ■ 

r 

Obs. — ^For the illustrations of this aad the followmg questions, see 
J*^actions. 

By dividing 123 by 8, we find the quotient to be 15 miles, 
and there is a remainder of 3 furlongs. As it takes 8 furlongs 
to make a mile, it is evident that 1 furlong is -J- of a mile, and 
3 furlongs are f of a mile, and 8 furlongs are f, equal one 
mile. The answer, then, is 15 miles and I, which we place at 
the right of the quotient. We have, then, when there is a re- 
mainder in division, this 

RULE. 

Place it at tlie right hand of the quotient^ as the numerator 
of afractioriy and under it place the divisor y as a denominator, 

A nwmber like this is called a mixed number: thus, 15f is 
a mixed number. To prove this last question, we multiply the 
quotient into the divisor, and add to* the product the numera- 
tor of the fraction, or the remainder, thus : • 

15f 

8 



123 

That the remainder, as the numerator of a fraction, is a part 
of the quotient, will appear from the following : 

120+3 is the whole dividend; 8, the divisor, is contained 
in 120 units 15 times ; it is also contained in three units f of a 
time. Since, therefore, 120-f-3 is the whole dividend, it fol- 
lows that 15+1" is the whole quotient. 

8. What is the quotient of 1832 divided by 16? 

Ans. 114|®^. 

9. There are 320 rods in a mile. How many miles in 6G327 
rods? Ans. ^07^^, 

10. How many miles from Boston to Providence, the dis- 
tance being 12800 rods ? Ans. 40 miles. 

11. If 10 shares in a factory be worth 2220 dollars, what 
is one share worth ? 

Oneration ^^ ^^y^ seen, that annexing a cipher 

10^22210 ^ ^"^ number is the same as multiplying 

— I L by 10. To remove a cipher, therefore, 

222 Ans, {^^j^ j^\^q n^\t of any number, is dividing 

Questions. — 15. When there is a remainder, after dividing, what is to be done with 
it? 16. How do you know it is apart of the quotient? Illustrate. 17. What is a 
number lilce 15} called ? 18. When there are ciphers at the right hand of the divisix 
bow mav you proceed? 19. How must the figures cut off from the right hand of the 
dividend b« placed f 



EXAMPLES IN DIVISION. 



ihat number by 10. To remove a cipher from ^yisor and 
iividend, is dividing both by 10. Therefore, 

ArU 40. — ^When the divisor is 10, 100, 1000, or 1, with 
any number of ciphers, we have the following 

RULE. 

Cut off those ciphers from the divisor, and a corresponding 
number of figures from the right of the dividend. The figures 
on the left will be the quotient, and those on the right, a re- 
mainder. 

12. Divide 18986421 by 10000. 

^ .. In this example, the divisor is not 

'i\rif\r^viQQQ\'aAoi ^ factor of the whole dividend, but 
1|0000)2898|6421 ^^ ^ ^^^ ^^^^ ^^^^^^ ^.^ ^.^^^ 

Ans. 1898,6421 18980000, but is not contained in 
6421. The quotient, therefore, is 1898, and 6421 units are 
left undivided, which are a remainder. 

13. Divide 3330 by 30, 

Operation 1st. Operation 2d, 

30)3330(111 Ans. 3| 0)333|0 

^Q Ans. Ill 

^^ In Operation 1st we reject a factor from 

^Q the dividend equal to the whx>le divisor; 

30 but the dividend may be separated into the 

30 the factors 3, 10, and 111 ; 3 and 10 are 

also factors of the divisor. By cutting off 

the cipher from the dividend, the process of dividing by 10 is 

performed. — Operation 2d. We have now only to divide by 3, 

the other factor of the divisor, and the factor 3 is rejected 

from the dividend. The remaining factor, 111, is the quotient. 

14. Divide 342871 by 7000. 

/> .. In this example, cutting off three fior- 

Operaiion. r xu j- • j j • j* 'j* ^ 

'7lnnr\\Q/tolQ'7i ^^^ ""^"^ *^® dividend is dividing by 

/|uuu;d4^|»/l ^^^Q. j^Q^ jg contained in 342,000, 

48,6871 three hundred and forty-two times, and 
there is a remainder of 871 units. 7 is contained in 342, forty- 
eight times, and 6 remain, which is 6000, because it was taken 
from the place of thousands, and therefore must be prefixed to 
the first remainder. 

Proof 48 X 7000-J-6000+8n=a4t*2.ftn\* 



{ 
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Art* lit — To divide by any number whose riglit-band fig- 
ures are ciphers. 

RULE. 

Cut off the a'phers, and figures of the dividend, as before 
directed, and divide the remaining figures of the dividend by the 
remaining figures of the divisor. To the right hand of tlie re- 
mainder bring down the figures cut off from the dividend, 

15. What is the quotient of 421998 divided by 8400 ? 

16. What is the quotient of 406224 divided by 9600 ? 
lY. What is the quotient of 7864234 divided by 67200? 

Artt 42« — From the foregoing it is manifest, that in the pro- 
cess of division, a factor is rejected from the dividend equal to 
the divisor. Upon the same principle — If equal factors be re- 
jected from divisor and dividend, the value of the quotient will 
not be altered, 

18. Divide 16 by 8. Operation \st, 

8)16=^2-^$=2 Ans. 

2 Ans, 

For convenience' sake, we will draw the line between divisor 
and dividend straight instead of curved, and write the factors 
one over the other, those of the dividend on the right, and 
those of the divisor on the left, and draw a line through those 
factors which are rejected or cancelled. Thus : 

Operation 2d, 
4 
4=2 Ans, 



The dividend, 16, is resolved into the factors 4 and 4 ; and 
8, the divisor, into the factors 4 and 2. If we strike out the 
factor 4 from each, we have 4-r2 = 2, as before. Again, we 
may separate the dividend into . the factors 4, 2, and 2, and 
strike out the factors 4 and 2 from each side of the line. Thus : 
Operation Sd. It is evident, since to reject equal factors 
4 4 from divisor and dividend does not affect the 

^ % quotient, that to multiply divisor and dividend 

2 Ans, by the same quantity would not affect the quo- 
tient. If 16 contain 8 twice, the double of 16 would contain 

the double of 8 twice, 16x2^-8x2=2 answer. 

Qdkstions.— 20. In the process ofdivision, what fkctor is rejected from the dividend.' 
fil. What effect upon the quotient has rejecting equal factors from divisor and diri 
dead? 
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t 

This expression is read, The product of 16 iiito 2, divided by 
the product of 8 into 2, equals 2. 

Obs.1.— Let the scholar now be called upon to illustrate, by a variety (A- 
examples, the principle employed in division, in the following manuci; 
taking the above question : — 

Teac/ier. What do you infer from the process in operation 1st ? Scludar, 
That in the process of division we reject from the dividend a factor equal 

to the divisor. T. What do you infer from the process in operation 2d ? 

S. That to reject equal factors from divisor and dividend does not affect 

the quotient. T. What from operation 8d? S. The same as from 

operation 1st. 

In the following questions let the student be required to 
separate divisor and dividend into their prime factors, and 
write them down, as before directed. Then let him reject an 
equal factor from each, and perform the operation with the 
remaining ; then let him reject another, and perform the oper- 
ation with the remaining, and so on until all the factors of the 
divisor are rejected. 

3. Divide 72 by 12. 

72-^12 = 2 X2x3x2x3-i'2x2x3 = 6 Ans, 
Or thus : 

Operation \st. Operation 2d, Operation Sd. 



t 


% 




t 


t 


2 


2 




t 


t 


3 


3 
2 
3 




3 


3 
2 
3 


6 


36=6 


Ans, 


3 


18=6 Am. 



t 



% 
% 

3 

2 
3 

6 Ans, 

Obs. Si.— In the following questions, let the teacher proceed thus : 

Teacher. What are the factors of 84 ? Scholar. 1 and 12. T. Which 

is prime ? S. 7. T. Write it on the right of the line. — Wliat are the 

factors of 12 ? S. 2 and 6. — r-7! Wliich is prime? S. 2. T. Write 

it under the 7. — What are the factors of 6 ? S. S and 2. T. Are they 

prime 1 8. They are. T. Write them down. 

i. Divide 84 by 21. 
6. Divide 108 by 18. 

6. Divide 112 by 28. 

7. Divide 224 by 56. 

8. Divide 336 by 16. 

9. Divide 96 by 8. 



Ans. 4. 
Ans. 6. 
Ans. 4. 
Ans. 4. 
Ans. 21. 
96^-8=12 Ans. 



In solving this question, into what factors must the dividend 
be separated ? Ans. 8 and 12. 



48 ILLUSTRATIONS. 

How do yoii know ? Ans, Because 8, the divisor, is one 
factor, and therefore 12 must be the other; for 12 x 8=96. 

10. Divide 72 by 6. 72^6=12 Ans. 
Into what factors is the dividend separated in this example ? 

Ans. 6 and 12. 
Why not 8 and 9 ? They are also factors of 72. — Ans, Be- 
cause neither is like the divisor. 

Let the teacher propose similar inquiries in regard to the 
following exercises : 

11. Divide 84 by 12. 

12. Divide 108 by 9. 

13. Divide 121 by 11. 

14. Divide 132 by 12. 

Let the student read the following forms of implying divi- 
sion, and write others similar : 

16-8=2 56^7 = 8 



24 . 12|60=5 

6)36 = 6 9 

8|18 = 6 12)84=7 

Obs. 3.-For the reading of the following foims, see Art 48. 

Art. i^t— 'Illustration of general principles, — What effect up- 

1 g ^ o__Q ^"^ ^^^^ quotient has multiplying the dividend? 

__■ ~" What eflPect upon the quotient has multi- 

16x2-i-8=4 pl y"^g the divisor ? 

What would be the effect of multiplying 

16 — 8X2=1 both divisor and dividend ? Illustrate. 

What effect upon the quotient has dividing 

16-^2-^8=1 the dividend ? 

What effect upon the quotient has dividing 

^6-8^2=4 the divisor? 

What effect upon the quotient has dividing 
both the dividend and divisor ? Illustrate. 

Art. 44. — From the foregoing illustrations, the following 
principles are manifest. The larger the dividend, with a given 
divisor, the larger the quotient ; and the less the dividend, with 
a given divisor, the less the quotient. Therefore, To multiply 
the dividend is the same as to multiply the quotient, and to 
divide the dividend is the same as to divide the quotient. To 
divide the divisor is the same as to multiply the dividend, and to 
multiply i}' ^ divisor is the same as to divide the dividend. 



MULTIPLICATION AND DlVISIdir. 
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MlULTIPLICATIOK. 

Art, 45.-— 1.. What will 1574 
yards of cloth cost, at 12 dollars 
per yard ? 

3. How many inches in 56541 
feet? 

5. If a man travel 38 miles in 
a day, how many will he travel in 
16 days ? 

7. If 60 minutes make 1 hour, 
how many minutes in 13070026 
hours ? 

9. How many hours in 336 
days ? 

11. The quotient of two num- 
bers is 46; the divisor 14; what 
18 the dividend ? 

13. The quotient of two num- 
bers is 72 ; the divisor 84 ; what 
is the dividend ? 

15. How many pounds of flour 
may be put into 640 barrels, each 
containing 196 pounds? 

17. What will 24 oxen cost, at 
46 dollars each ? 

19. If a carriage wheel turn 
round 340 times in a mile, how 
many times will it turn in going 
from Boston to New York, it 
being 240 miles ? 

21. If 33 men do a piece of 
work in 24 days, in what time 
will 1 man do it ? 

23. In 7894 feet, how many 
barley-corns ? 



DIVISION. 

Art, 46,— 2. If 1574 yardi 
of cloth cost 18888 dollars, what 
will 1 yard cost ? 

4. How many feet in 678493 
inches, if 12 inches make 1 foot? 

6. If a roan travel 608 miles in 
16 days, how many will he travel 
in 1 day ? 

8. In 784201560 minutes, how 
many hours ? 

10. In 8064 hours, how many 
days? 

12. The product of two num- 
bers is 644 ; the multiplier 14 7 
what is the multiplicand ? 

14. The product of two num- 
bers is 6048 ; the multiplicand 84 ; 
what is the multiplier ? 

16. A man has 125440 pounds 
of flour to be put into barrels, 
containing 196 pounds each. 
How many barrels must he have ? 

18. If 24 oxen cost 1104 dol- 
lars, what do they cost apiece ? 

20. If a carriage wheel turn 
round 81600 times between Bos- 
ton and New York, and turn 340 
times in a mile, what is the dis- 
tance? 

22. If 1 man do a piece of 
work in 792 days, in wnat time 
will 33 men do it ? 

24. How many feet in 284184 
barley-corns ? 



MULTIPIilCATION AND DIVISION, BY CANCELLING. 

Artt 47. — ^The operation of questions, involving Multiplica- 
tion and Division, may be greatly abridged by the following 

RULE. 
I. Draw a perpendicular linCy and place dividends and num- 
bers to he multiplied for dividends, on the right, and divisors on 
the left hand* 

. 5 



50 EXERCiaSS IN CANCELLING. 

Obs. 1. — The perpendicular line is the some as the curve line in TXyh 
uou, separating divisors from dividends. 

II. If tliere he two equal numbers on each side of the line, 
cross them out, and omit them in the operation. 

Thus : Multiply 8 by 9, and divide by 8. 

Oj>eration. As 8 is found on both sides of the line, cross 

$ them both, and 9, remaining on the right, is the 

9 Ans, answer. 



The principle upon which this Rule proceeds is that of 
cancelling, or rejecting equal factors from dividends and divi- 
sors. Thus, taking the above example, 8 and 9 are the factora 
of 72 : 8 X 9 = 72. The quotient of 72 divided by 8, is 9, one 
of its factors ; the other factor, 8, equal to the divisor, is re- 
jected. 

III. If a number on one side of tlie line will divide a num- 
ber on the other side, witliout a remainder, erase both numbers, 
and substitute for tlte larger the number of times it contains the 
smaller. Multiphj the remainders together, on the right, for a 
dividend, and the remainders on the left, for a divisor. 

Thus : Multiply 6 by 3, and divide by 2. 

^ ^ In this example the divisor, 2, is not the saine 

"* as either fio^ure of the dividend, but it is a factor 



9 Ans, of one of them, 2x3=6. We may, therefoio, 
cross 2 and 6, since the divisor, 2, cancels one of the factors 
of 6, the dividend, and write 3, the other factor, against 6 as 
the quotient. The remainders on the right multiply together, 
3x3 = 9, and 18 — 2=9, the answer, as before. 

When there is no remainder on either side of the line, and 
the numbers are all cancelled, the answer is 1: that is, the 
righi-hand side contains the left-hand, once. 

Obs, 2. — A stroke drawn through any number denotes its being can- 
celled; and any number which takes its place may be set alongside 
of it. 

3. Multiply 8 by 5, and divide the product by 3 ; multiply 
the quotient by 18, and divide the product by 9 ; multiply 
again by 9, and divide the product by 6 ; multiply the quo- 

QuKSTiONS. — 1. What is the nilo for Multiplication and Division by cancelling f 
S. First, second, and third steps? 3. Is the answer affected by striking out 
equals on each side of the line ? 4. Why not ? 5. What is done with remaindorsf 
6 Whtti there is uo number left on either side of the line, what is the answer V 
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tient by 24, and divide the product by 12 ; multiply the quo- 
tient by 2, and divide the product by 4. 
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Having stated the question, according to the foregoing Rule, 
we proceed to cancel, or cross equals on each side of the per- 
pendicular line. In the first place, 9 is found on each side of 
the line. We therefore cross them both ; for 9 is contained in 
9 once, and multiplying any number by 1 does not alter its 
value. Secondly : 3 and 6, on the left hand of the line, mul- 
tipHed together make 18— equal to 18, on the right hand of 
the line, which may be crossed out. Again : 4 and 12, on the 
left, multiplied together, are 48, equal to the numbers 2 and 
24 on the right multiplied together, and may be crossed out. 
The numbers now are all cancelled, except the 5 and 8, on the 
right, which, multiplied together, give 40, the answer. 

4. A boy gathered 16 nuts under each of 4 trees, and divi- 
ded them equally between himself and 7 schoolmates. How 
many did each receive ? 

In this example, it is evident, that had 
the boy gathered but 16 nuts, there would 
have been but 2 apiece ; but as he gath- 
ered the same number under each tree, the 
8 Ans. ig must be multiplied by 4 ; and as there 

were 8 to share them, the product of 16 multiplied by 4 must 
be divided by 8. 

5. Multiply 20 by 5, and divide by 6 ; multiply by 7 and 
divide by 14 ; multiply this again by 6, and divide by 10, and 
multiply by 12. Ans, 60. 

6. Multiply 120 by 40, divide by 400, multiply by 20, di- 
vide by 30, multiply by 250, divide by 50, midtiply by 300, 
divide by 500, and give the answer. Ans, 24. 

QuBSTiON.— 7. Give the reason for pitacing 16 and 4, ia¥lxsuavvVd V|CSQk>di^<bfv$^^ 
tlk« linef and 8 on thQ left. 



Operation, 
10 2 
4x2=r8 
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SUPPLEMENT 

TO THE FOUR FUNDAMENTAL RULES OF ARITHMETIC, YIZ: 

ADDITION, SUBTRACTION, MULTIPLICATION, AND 

DIVISION. 

EXERCISES. 

1. A man purchased a farm for 6720 dollars ; sold it for 
199 dollai-s more than he gave. For how much did he sell it ? 

Ans, 6919 dollars. 

2. Suppose a tree broken by the wind 39 feet from the 
ground, and the part broken off to be 56 feet in length. How 
high was the tree ? Ans, 95 feet. 

3. A merchant having 784 bushels of salt, sold 99 bushels. 
How many had he left ? Ans, 685 bushels. 

4. A man left his estate, valued at 8956 dollars, to his wife 
and daughters, giving his wife 4688 dollars. How much did 
the daughters receive? Ans, 4268 dollars. 

5. Sir Isaac Newton was born in the year 1642, and died 
in the year 1727. What was his age ? Ans. 85 years. 

6. The greater of two numbers is 624 ; their difference is 
89. What is the less number ? Ans. 535. 

7. What will 58 yards of broadcloth cost, at 4 dollars per 
yard ? Ans. 232 dollars. 

8. Bought 122 bushels of wheat, at 2 dollars a bushel ; 
8 oxen for 27 dollars each ; 4 cows, 16 dollars each, and a 
wagon for 60 dollars. How much was paid for the whole, 
and how much more for the wheat and oxen than for the cows 
and wagon? ^ (584. 

^^^' \ 336. 

9. The factors of a certain number are the difference be- 
tween 1632 and 1700, and between 94 and 5 dozen. What 
is that number ? Ans, 2312. 

10. How many barrels of flour may be bought for 6721 dol- 
lars, at 13 dollars per barrel? Ans, 517 barrels. 

11. Paid 57600 cents for eggs, paying at the rate of 12 
cents a dozen. How many dozen did I buy ? 

Ans, 4800 dozen. 

12. What will 168 firkins of butter cost, at 29 dollars a 
firkin? Ans, 4872 dollars. 
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13. A man bought at vendue the following articles, viz. :^ 
A colt for 18 dollars ; a horse for four times as much as the 
colt ; a wagon for 8 dollars less than the cost of the horse ; 
4 cows for 4 dollars more than the cost of the wagon ; 12 
sheep, at 3 dollars each ; a plough for 5 dollars ; a ton of hay 
for 16 dollars; and a pair of oxen for four times the cost of 
the hay. Now, supposing he selK the whole for 527 dollars, 
how much does he gain ; and if with the gain he pays 4 men, 
to whom he is in^ebt, equal sums, what dees each receive? 

^ns. 46 dollars. 

14. How many square feet in a board 12 feet long, and 2 
feet wide ? 

It is evident that a board 12 feet long and 1 foot wide would 
contain 12 square feet; then a board of the same length and 
2 feet in width would contain twice as many feet. The answer, 
then, is 1 2 X 2 = 24 feet. 

15. How many feet in length is a board which contains 24 
square feet, and is 2 feet in width ? Ans, 12 feet. 

It is evident that this question is the reverse of the prece« 
ding. Then, 24-r2=12. 

16. How many square feet of boards in a log which will 
make 26 boards, 15 feet in length and 3 feet in width? ^ 

Ans, 1170. 

17. How many square feet will it take for the floor of a hall, 
40 feet long, 22 in width, allowing 24 feet for waste? 

Ans. 904 feet. 

18. What is the width of a house which is 42 feet long, and 
the length and width multiplied make 1260 feet ? 

Ans, 30 feet. 

19. Supposing it take 60 yards of carpeting to cover the 
floor of a room 15 feet in width, what is the length of the 
room, and how much will be the cost of the carpeting, at 1 
dollar 50 cents per yard? a J 12 yds. in length. 

^^' { 9000 cents. 

20. How much money will a man lay up in a year of 52 
weeks, if he lay up 25 cents a day, Sundays excepted ? 

Ans, 7800 cents. 
^1. What is the difference between 7 times 35, and 7 times 
6 and 30 ? Ans. 180. 

22. How many days, months and years will a man be in 
travelling around the globe, it being 25000 miles, at the rate 
of 5 miles per hour, 10 hours in a day ? 

5* 
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23. THe less of two numbers is 432 ; the difference between 
them is 175. What is the greater ? Am, 607. 

24. The remainder of a sum in Division is 423 ; the quo- 
tient 423 ; the divisor is the sum of both and 19 more. What, 
then, was the number to be divided? Ans. 366318. 

25. What number, multiplied by 72084, will produce 
6190048? Am. 72. 

26. The remainder of a sum in Division is 244 ; tlie quo- 
tient 1269 ; the divisor is twice the sum of ^he remainder, less 
32. What was the sum divided? Am, 578908. 

27. What is that number, which, being divided by 7, the 
quotient resulting multiplied by 3, that product divided by 5, 
from the quotient 20 be subtracted, to the remainder 30 add- 
ed, and half the sum shall make 35 ? Ans. 700. 

Artt 48 1 — Exercises in the use of the sigm, 

1. Write 9, plus 3, minus 7, plus 4. 

9+3—7+4=9 Am, 

2. Write the sum of 9 plus 3, min us the sum of 7 plus 4. 

9+3-7+4=1 Am, 

3, Write the sum of the products of 8 into 7, and 9 into 4. 

8x7 + 9x4=92 Am, 

4, Write the product of the sum of 8 and 7 into the sum of 
9 and 4. 8+7x9+4=195 Am. 

6. Write the difference of the products of 8 into 7, and 9 
into 4. 8X7 — 9X4=20 Am, 

6. Write the product of the difference of 8 and 7, and 9 
and 4. 8— 7x9— 4=5 -4w^. 

7. Write the sum of the difference of 9 and 3, and 7 and 4. 

9-3 + '7-.4=:9 Am. 

8. Write the product of 16 into 2, divided by 8. 

16x2-T-8=4 Am. 

9. Write 16 divided by the product of 8 into 2. 

16-7-8x2 = 1 Any 

10. Write the quotient of 16 divided by 2, divided by 8. 

16-r2-^8=l Am. 

11. Write 16 divided by the quotient of 8 divided by 2. 

16-4-8-^2=4 Am. 
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Art* 49* — Lei the scholar write and peiform the follcmng 
questions, as the preceding, 

1. What is the product of the sum of 16. and 12 into the 
sum of 9 and 10 ? Ans. 532. 

2. What is the sum of the products of 7 into 11, and 5 
into 8? Ans, 117. 

3. What is the difference of the products of 9 into 12, and 
7 into 9 ? Ans, 45. 

4. Divide the »um of 5 and 19, by the sum of 3 and 6. 

Ans, 3. 
6. Divide the product of 7 into 10, by the product of 5 
into 7. A'ih, 2. 

6. Divide the product of 8 into 16, by the sum of 9 and 7. 

Ans, 8. 

7. Divide the sum of 15 and 17, by the product of 4 into 2. 
^ Ans, 4. 

RATIO, OR RELATION OF NUMBERS. 

Art. 60. — ^The ratio, or relation of one number to another, is 
found by division. It is the quotient arising froni dividing one 
number by another. Thus the ratio of 8 to 4 is 2 ; 8-;- 4 =2. 
The quotient shows that the dividend is twice as large as the 
divisor. Instead, therefore, of the word quotient, we might 
use the word ratio, 

EXAMPLES. 

1. What is the ratio of 25 to 5 ? Operation, 

5)25 

6 Ans, 
is the ratio of 30 to 6 ? Ans, 5. 

is the ratio of 56 to 7 ? Ans. 8. 

is the ratio of 144 to 12 ? Ans, 12. 

is the ratio of 6 to 7 ? Ans, 4. 

is the ratio of 7 to 8 ? Ans, f. 

When the dividend is less than the divisor, the ratio is 
expressed by writing the divisor imder the dividend. 

Arti 61 • — Since no new principle is ever discovered or 
needed in arithmetical operations not embraced in the simple 
rules, it is important that the student should understand these 

QuBiTioH.— 1. What iB ratio? 



2. What 

3. What 

4. What 

5. What 

6. What 
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rules, in all their varied applications. New names, and a new 
mode of writing and solving questions, naturally suggest the 
idea of new principles. Hence the beginner, in Fractions, is 
generally perplexed ; to avoid this, fractions are written, and the 
various operations are explained, in the following exercises, as 
in whole numbers. 

Operation. The quotient of 2 divided 
1. Divide 2 by 2. 2)2 = 1 Ans, by 2, is a unit, or 1. 

Operation, rru *• * r-ij'*jj 

2 Divide 1 bv 2 2U=^ Ans ^^^ quotient of 1 divided 

' •^ J' • / 2 • by 2, is something less than 

a unit, and is called a fraction. A fraction is, therefore, the result 

of division. The terms of the division, which were dividend and 

divisor, are now the terms of the fraction, and assume the new 

names, " Numerator and Denominator." The scholar will, 

therefore, bear in mind, that numer9,tor is the same as dividend, 

and denominator the same as divisor. The fraction \, as a 

quotient, expresses the relation of dividend to divisor ; that is, 

it shows that the dividend was half as large as the divisor. 

But it may still be regarded as division implied — the numera- 

ior may be considered as a whole number, and the expression 

read, 1 divided by 2. 

3. Multiply J, or 1 divided by 2, by 2. 

Operation. It is evident that twice \, or twice 1 divided 

jS 1 by 2, is equal to unity, or 1. To multiply the 

% dividend is the same as to divide the divisor. 

1 Ans. '-"-Vice 1 divided by 2, is multiplication and divi- 
sion of whole numbers, and requires no new rule, 

4. Divide ^, or 1 divided by 2, by 2. 

Operation. To obtain one half of any number, we 

2 1 divide it by 2. But our dividend is a number 

2 already divided ; the operation, therefore, is a 

^\i^=z'^-Ans. repetition of division, and consequently no new 

* rule is necessary. 

6. Multiply ^ by f . That is, multiply 3 divided by 4, by 
2 divided by 3. 
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Operation. Were it required to multiply 3 by 2, 

2/13 we should write 3 and 2 under each 

$t other as now. But in this example, 

2]l=i -4/w. ^^ numbers to be multiplied are divi- 
ded numbers. The operation, there- 
fore, involves midtiplication and division of whole numbers- 
rules with which the student is already familiar. 

It will he perceived that the only difference between multipli- 
eation of whole numbers by whole numbers, and the multipli- 
cation (^fractions by fractioTiSf is, tJiat in the former case, we 
have no divisor, in tJie latter we have, viz,, the denominators of 
ike fractions, 

6. Divide f by f . That is, divide 3 divided by 4, by 2 
divided by 3. 

Operation. Were we required to divide 3 by 2, we 



4 
2 



3 should write the 3 and 2 as we have now 



3 done, — ^the 3 in the place of dividends, and 

819= 11- Ans, *^^ 2 in the place of divisors, thus, 2|3. 

But the 3 is already a divided number ; there- 
fore we have another divisor, or a factor to introduce into the 
divisor, written thus, J | ' . Illustration. — To multiply divisor is 
the same as to divide dividend. But 2, the divisor, is also a 
divided number. We have, therefore, another factor to intro- 
duce into the dividend, written thus, J If. Illustration, — To 



multiply dividend is the same as to divide divisor. 

It will be seen, by this mode of writing fractions, that the nu- 
merators occupy the same position, that whole numbers would 
occupy standing in the place of fractions. Having thus dis- 
posed of the numerators of fractions, it is easy to recollect that 
their denominators are not to occupy the same side of the line. 
The terms of the fraction thus disposed of, we may apply the 
language of whole numbers to the statement ; thus — Divide 3 
by 2 : multiply the quotient by 3, and divide the product by 4. 
Thus it appears that whole numbers may be written as frac- 
tions, and fractions as whole numbers, and the same principle 
of illustration employed. Fractions will hereafter be written 
and illustrated in both forms. 

QuxsTioNB.-^ What is a fVuction ttie result of? 3. Does diylsloa always result i« 
a fraction ? 4. When does it ? 5. Con division be performed when the dividend il 
leas than the divisor? 6. How, then, does Oixi^ion result in a ftactkm? 7. Whati» 
Ibeinalue of a fhustion ? 



58 FJl ACTIONS. 



PRAOTIOXyS. 

Art. 52. — A fraction is part of a thing. The word /rac- 
tion is derived from the Latin word franr/o, which signifies 
to break. When, therefore, any thing is broken into parts, 
those parts are called fractions. If a stick be broken into 
parts, each part becomes a fraction of the whole. 

The method of expressing whole numbers has been shown 
in Notation. Thus, the characters, 1, 2, when written alone 
express their own value ; that is, 1 unit, 2 units, (fee. ; but, 
when taken together, they express either 12 or 21. To ex- 
press one half of a unit, or 1, we make use of the same 
figures, thus : ^, 1'he unit is here divided into two parts, and 
one of those parts is here expressed. If a thing be divided 
into two equal parts, these parts are called halves ; if into 
three equal parts, they are called thirds ; if into four, fourths, 
or quarters, &c. Tlie equal parts of a thing are expressed thus : 

^ read, one half, or 1 divided by 2 ; 

J - one third, or 1 divided by 3 ; 

\ - one fourth, or 1 divided by 4 ; 

\ — two halves, equal 1, or 2 divided by 2 ; 

•| — two thirds, or 2 divided by 3 ; 

|- — three thirds, equal 1, or 3 divided by 3 ; 

J - three fourths, or 3 divided by 4 ; 

|- — four fourths, equal 1, or 4 divided by 4. 

From the nature of division. The greater the dividend with 
a given divisor, the greater the quotient, and the less the dividend 
with a given divisor, the less the quotient. If the quotient of 2 
divided by 2, be 1, then the quotient of 1 divided by 2 must 
be one half of 1. Whenever, therefore, the dividend is less 
than the divisor, the quotient will be less than a unit. A man 
divides an acre of land into 4 equal parts ; each part is one 
fourth of the whole. The quotient of 1 divided by 4 is one 
fourth, (|-.) It is evident, since 4 will contain 4, one time, that 
1 will contain 4 one fourth of a time, and 2, two fourths {^), and 
3, three fourths (f ), and 4, four fourths (A), equal to one time. 

When a less number is to be divided by a greater, the divi- 
sion is performed by writing the divisor under the dividend, 
and drawing a line between them. Thus we have, at one 
view, in a fractional expression, the divisor, dividend, and quo- 
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tient. As a quotient, it expresses the ratio of dividend to di- 
visor. The di\asor, or figure below the line, is called the de- 
nominator, because it gives name to the pails, or shows into 
how many parts tlie unit is divided. If the denominator be 2, 
the unit is divided into two parts; if 3, three parts; if 4, four 
parts, etc. The figure above the line is called the numerator, 
because it numbers the parts, or shows how many parts are 
contained in the fraction. If tlie numerator be 2, the fraction 
contains two parts ; if 3, three parts ; if 4, four parts, etc. A 
fraction is also the result of division, when the dividend is 
greater than the divisor, but will not contain it without a re- 
mainder. 

Obs. — ^Tlie idea connected with the numerator and denominator of a 
fraction, may be familiarly illustrated tlius : Suppose I liave a box of 12 
oranges, labelled on the outside, thus : 



12 
Oranges. 



The number above the line sliows how many things are contained in the 
box, and tlie toord below the luie shows what kind of things they are. If 
"we write, instead of the word "Oranges," the figure 1, it would then show 
that the box contained 12 tilings, or units. Again, should we write the 
numbers, 2, 3, or 4, instead of the word "Oranges," they would show, not 
what kind of things were in the bon:, but iuto what parts the things were 
divided, llius : 





EXAMPLE. 

Arti 53t — In the question. What is the quotient of 123 di- 
vided by 8 ? were the question, How many miles in 123 fur- 
longs ? (All. SO,) 8 would still be the divisor. As 8 furlongs are 
equal to 1 mile, (8 — 8=1,) 1 furlong is equal to one eighth of 
a mile, (1-^8=|^,) and 2 furlongs to f, and 3 furlongs to |. 
Increasing the numerator is only repeating the units to be di- 
vided ; and as 123 units are to be divided by 8, we may write 
the whole in the form of a fraction, th^is : i|^. The question 
now is. How many miles in 123 eighths of a mile ? The same 
is required as at the first, viz., the quotient of 123 divided by 8. 

Questions.— 1. What are Ffhctions? 2. What is their origin? 3. If a thing be di- 
vided into two eciiial parts, what are those parts called? 4. Into four eqiiai parts? 
. To what does tho dividing rtt?ure give name? 6. How are fractions cxpreasod ? 7. 
^ hat is the figure below the line called 1 8. What is the figure above tho Hue called? 
Wb t <lo?o i% abow ? iU. What duos the denominator skkuw 1 IL. 'i!\>fti\ttTOwnia*n\ 
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Operation, We find by trial, that 15 is not the exact 
8)123(15 quotient of 123 divided by 8, and 16 would be 
120 too large; therefore, the true quotient is be- 

"q tween those numbers, and must be expressed 

by a fraction. Having divided 120, the 
greatest number of units contained in the dividend of which 
8 is a factor, we have 3 units of the dividend left, as a re- 
mainder, each of which must be divided by 8. 1-t-8=-J-, and 
3-f-8=f, which evidently is the fraction required to express 
the exact quotient; for 120+3 equals the dividend, and 

120 + 3-^8=15+f=15|. All questions in Division might 
be written in the form of a fraction, and to all fractional ex- 
pressions the language employed in Simple Division might be 

applied, viz: What is the quotient of divided by ? 

Hence it appears — 

1. That the value of a fraction is the quotient of the numer' 
a tor divided hy the denominator, 

2. If the numerator he less than the denominator, the value 
of the fraction is less than a unit, or 1. 

3. If the numerator be equal to the denominator, the value 
of tlie fraction is equal to a unit, or 1. 

4. If the numerator he greater than the denominator, the value 
of the fraction is greater than a unit, or 1 

DEFINITIONS. 

Artt 54 • — ^Fractions are of two kinds ; Vulgar, or common, 
and Decimal, They, differ in the form of expression and mode 
of operation. 

In Decimal Fractions, the imit, or integer, is divided into 
10, 100, 1000, etc., equal parts; or the denominator is always 
1, with as many ciphers annexed as the numerator has places. 

• In Vulgar Fractions, the integer may be divided into any 
number of parts ; and the denominator being always expressed, 
may be any thing but 1 with a cipher or ciphers annexed. 

Vulgar Fractions are either proper, improper, compound, or 
mixed. 



QuBBTioNs. — 13. Fractions are of how many kinds, and what are they ? 13. In what 
do they differ? 14. How is the unit divided in Decimal Fractions? 15. W)xaX is al- 
wavs the denominator? 16. In Vulg;ur Fractions, how is the intc^^er divided? 17. 
What may the dcuominalorbe ? Id How are Vulgar Fractions subdivided? 
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1. A Proper fraction is one whose uumerator is less than 
the denominator, as |^, J, i, etc. 

2. .An Improper Fraction is one whose numerator is equal 
to, or greater than the denominator, as |, |, |-, etc. 

3. A Compound Fraction is a fraction of a fraction, as J of 
•} of ^y etc. 

4. A Mixed J^umher is a whole number and fraction written 
together, as 2^, 14|^, 15.5, etc. 

5. A Complex Fraction is one which has a fraction either in 
its numerator or denominator, or in both of them, thus : 

^ 1- 11 J 
8 ' 9\* 5^ 5* 

6. A Common Divisor, or Common Measure of two or more 
nimibers, is a number which will divide each of them without a 
remainder. 4 is the common measure of J§. 

7. The Greatest Common Divisor of two or more numbers, 
is the greatest number which will divide those numbers with- 
out a remainder. Thus, 12 is the greatest common measure 

of H- 

8. Two or more fractions are said to have a common denoiU' 
inator, when the denominator of each is the same. 

9. A Common Multiple of two or more numbers, is a num- 
ber which may be divided by each of those numbers without a 
remainder. 

10. The Least Common Multiple^ of two or more numbers, 
is the least number which may be divided by those numbers, 
without a remainder. Thus 8 is the least common multiple of 
8, 4, and 2. 

11. A Prime Number is that which can be measured only 
by itself or a unit. 

12. Two numbers are prime to each other when a unit is the 
only niunber that will measure both of them. Thus, 3 and 5 
are prime to each other. 

13. A Prime Factor of a number is a prime number that 
will measure it ; and all the prime factors of a number are all 

QuBSTiONfl.— 19- Whilt is a proper fraction? 20. An improper fraction? 2J. A 
lOQipound fraction? 22. A mixed number? 23. What is a mixed fraction? 24. 
What is a common divisor, or common measure c f two numbers ? 25. The great(^st 
tommon divisor ? 26. When are fractions said tc have a common denominator ? 27. 
What is meant by a common multiple of two or more numbers? 28. The least com- 
Don multiple ? 29. What is a prime numljer ? 30. What is a perfect number ? 31. 
What is meant by the terms of a fraction ? 32. When is a fraction said to be in it6 
krwest terms ? 

6 
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the prime numbers that will measure it. Thus, 3 is a prime 
factor of 21, and 3 and 7 are all the prime factors of 21. 

14. A Component Factor of a number is a composite num- 
ber that will measure it; and all the component factors of a 
number are all the composite numbers that will measure it. 
Thus, 4 is a component factor of 12, and all the component 
factors of 12 are 4, 6, and 12. 

15. An Aliquot Part of any number, is such a part of it as, 
being taken a certain number of times, will exactly make that 
number. 

16. A Perfect Number is equal to the sum of all its aliquot 
parts. 

The smallest perfect number is 6, whose aliquot parts are, 
3, 2, 1 ; and 3 -f- 2 + 1 = 0. The next perfect number is 28, 
the next 496, and the next 8128. Only ten perfect numbers 
are yet known. 

1*7. The numerator and denominator of a fmction, taken to- 
gether, are called the terms of the fraction. 

18. A fraction is siid to bo in its lowest terms, when, no 
number greater than 1, or unity, will divide the terms of the 
fraction Avithout a remainder. 

EXERCISES. 

Artt 55i — 1. If I divide an apple into 8 parts, by what 
fraction will one of those parts be expressed ? 2 of those parts ? 

3 4. 5. 6 7 8 *^ All't 1234 5 678 

o, », c>, u, <, o . jms. g-, -g-, -g-, -g-, -gr, ^, g-, g-. 

2. If 1 be divided by 4, what will be the quotient ? if by 6, 
what ? if by 7 ? if by 8 ? if by 9 ? if by 10 ? if by 11 ? if by 

12? Am 1 i i i i J-- 1- JL 

^^ • -^'**- T' 6^» T» 8^» 9' TO' XT' T2^' 

3. If 2 be divided by 4, what will be the quotient ? if by 6 ? 
by 7 ? by 8? by 13 ? Ans, |. |, f , |, yV 

4. If a bushel be divided equally among 4 persons, what 
part of a bushel do-js each receive ? 

5. If 2 bushels of apples be divided equally among 4 per- 
sons, what will each receive ? 

6. If a bushel of corn be divided into four parts, what are 
those parts called ? if into 5 ? into 6 ? into 7?8?9?10? 

7. If I give away 6 quarts of nuts, what part of a peck is 
it? if 7? if 8? if 9? 

8. How many of the four last questions are proper fractions ? 
Arc any improper, and which are they ? 
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0. How is the quotient of 4 divided b7 3 expressed ? What 
IS the expression called ? 

10. If I divide an apple into halves, andi^ve away J of J, 
what part of the apple do I give way ? What is the expres- 
sion, ^ of ^ called ? 

In the foregoing question, the unit is divided into two equal 
parts, and each part is ^ of the unit. A division is again made 
of one of these parts into two other equal parts, and each part 
is ^ of ^, or ^ of the unit first divided. The expression, ^, as 
it respects the unit of which it is a part, is a fraction, {see defi- 
nitton, Art. 52 ;) but as it respfccts itself, or a subsequent divis- 
ion, it is to be regarded as itself a unit, and may be divided 
into halves, or any number of parts. A quarter, or J- of a 
thing, is a whole quarter ; and is made up of as many parts as 
the thing of which it is a part. It is, tli<*,refore, in relation to 
a division already made, that an expression is to be regarded 
as a fi-action. As it respects itself, or a subsequent division, it 
is to be considered a unit. Example. — A yard may be divided 
into 3 equal parts, or feet. A foot, when spoken of in relation 
to the yard, is J_; but \ of a yard is one foot, and may be di- 
vided into 12 equal parts, or inches, and each inch is ^^ of a 
foot, or ^^ of ^ of a yard. The inch may be divided into 3 
equal parts, or barley-corns, and each barley-corn is itself a 
unit of less value, and it is also a fraction of a unit of a higher 
value ; that is, 1 barley-corn is ^ of yV of J of a yard. That 
the terms, unit, and fractioriy are merely relative, may be seen 
by the following formula : 

yd. yd. ft. ft. ft. in. in. in. bar. 

1 -r-3=^=l, and l-f-12=3ij=l, and l-r-3=^=l. 

Arti 56t To reduce a compound fraction to a simple one. 
1. Reduce ^ of i to a simple fraction. 
If we multiply the denominator of \ by 3, we obtain one- 
third of -J-. If we multiply this numerator by 2, we obtain two- 

tliu*ds. Hence the 

RULE. 

Multiply the numerators together , and tlie denominators, hav- 
ing cancelled all the equal factors in the numerators and denovnr 
inators. 

» Ope^' '*"" 

^% 
t_ \___l 2_4 1 
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2. Reduce | of f of y to a simple fraction. Ana, |. 

3. Reduce ^ of |^ of f of |^ to a simple fraction. Ans, ^. 

Artt 57t — To change any given fraction to an equivalent 
fraction, which shall have any required denominator. 

Change f to an equivalent fraction whose denominator shall 
be 6. In this example, the unit is already divided into thirds, 
and we wish to divide it into 6ths : We have, therefore, sim- 
ply to reduce thirds to sixths. 2 sixths make a third, for the 
imit is divided into twice as many parts, and therefore the 
parts are one-half as large. Hence the 

RULE. 

Divide the required denominator hy the denominator of the 
given fraction^ and multiply the quotient hy the num>erator. The 
product will he the required numerator, 

Arti 58. — ^To reduce a whole number to an equivalent frac- 
tion, having a given denominator. 

1. Reduce 8 to a fraction whose denominator shall be 4. 
As in 1 unit there are 4 fourths, so in 8 units there must be 

8x4=32 fourths, expressed thus : ^ ; therefore the 

RULE. 

Multiply the whole number hy the given denominator, and set 
the product over the given denominator, 

2. Reduce 16 to a fraction whose denommator shall be 7. 

Am. ip. 

3. Reduce 40 to a fraction whose denominator shall be 9. 

Ans, -2.60.. 

4. Reduce 129 to a fraction whose denominator shall be 21. 

Ans.^^, 

5. Reduce 339 to a fraction whose denominator shall be 39. 

Ans, U^: 

A whole number may be expressed fractionally, by writing 
1 imder it for a denominator. 

Thus 2 may be written, ^ ; and read 2 ones ; 

3 *' " f « 3 ones ; 

4 " " f " '^ ^^^s ; 

As the expression, f , is equal to 2, and f to 3, the value 

g— . . — I — - -. ■■.._ ._. I. .11 .. ^~^ 

Question.— How is a whole number reduced to an equivalent fraction) having i 
gfiva dtmominatorJ 
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of a number is not affected b^ writing 1 under it, as a denom' 
inator. 

To reduce improper fractions to mixed numbers, and mixed 
numbers to improper fractions. 

IMPROPER FRACTIONS. 



Art. 59t — 1. Change V to a 
whole, or mixed number. 

4)67 As the denominator of 
' iQA a fraction denotes the 
number of parts into 
wliich the nnit is divided, it is evi- 
dent that y contains as many 
units, or wholes, as 4 is contained 
times in 67, which we find, by 
trial, to be 16 times and f of a 
time. Hence, 

To reduce an improper frac- 
tion to a whole, or mixed num- 
ber, we have this 

RULE. 

Divide the numerator by the dc 
nominator, and the quotient iviU he 
tlie whole number ; the remainder y 
if anyt written over the denomina- 
tor, must be placed at the right 
hand of the quotient. 



EXAMPLES. 

3. Change Y ^^ ^ whole jor 
mixed number. 

5. In ^^ how many wholes ? 

7. In y^p of a week, how many 
weeks ? 

9. Change ^f |- to a whole or 
mixed number. 

1 1. In ^fj^ of a day, how many 
days? 

13. In *-%3/-* of a year, how 
many years ? 

15. In y of a cent, how many 
cents? 

17. Change ^^ to a whole or 
mixed numl^r. 

19. In ^^ of a minute, how 
many minutes ? 



MIXED NUMBERS 

Art, 60.— 2. Change 16f to 
an improper fraction. 

The scholar will per- 
ceive, that the mixed 



16 J 
4 



number, 16|, was the 
the 



67 quotient, in the last 
"4 question, of 67 divided 
by 4 ; and let it be re- 
membered that a mixed number is 
the quotient of a division whose 
divisor is the denominator of the 
fraction ; therefore, 

To reduce a mixed number to 
an improper fraciion, we have this 

RULE. 

Multiply the whole number by 
the denominator of the fraction, 
and to the product add the numer- 
ator ; under the result, place the 
denominalor of the fraction. 



EXAMPLES. 



4. Change 5 J to an improper 
fraction. 

6. In 6 J, how many ninths ? 

8. In 10y°y weeks, how many 
15ths? 

10. Change 159y'^) to an im- 
proper fraction. 

12. In 202i| days, how many 
16ths ? 

14. In 1265|| years, how many 
39lhs ? 

16. Change 3 J cents to the 
fraction of a cent. 

18. Change 67 j to an improper 
fraction. 

20. In 72 minutes, how many 
7ths? 
6* 
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Art* 61 •—To reduce a fraction to its lowest terms. 

1 . Reduce J to its lowest terms. 

If 4 bushels were divided equally between two persons, it is 
evident that one person would receive ^ of 4 bushels, or 2 
bushels ; so if 1^ of a bushel be divided equally between two 
persons, one person will receive one half of |-, or I- of a bushel. 
Dividing the numerator by 2, we take one half of those parts 
which are contained in the fraction, while the value of each 
part remains the same. Therefore, To divide tlie numerator 
diminishes the value of the fraction. 

If we divide the denominator of -J by 2, the fraction be- 
comes ^. In this expression the unit is divided into half as 
many parts as at the first, and consequently, these parts are 
twice as large. It is evident, therefore, that To divide the de- 
nominator ^ a fraction, tlie numerator remaining the same, tn- 
creases its value. 

If we divide the terms of the fraction by 2, it becomes ^, 
which is equal to ^, or ^, for in either case the numerator is 
one half of the denominator. Hence it appears, that the value 
of a fraction is not affected by dividing or multiplying both the 
numerator and denominator by the same number. (See Art, 
43.) To reducea fraction to its lowest terms, we have this 

RULE. 

Divide both the numerator and denominator hy any number 
that will divide both vnthout a remainder ; and so continue to 
do until no number greater than 1 will divide them. ^ 

2. Reduce ^^ to its lowest terms. 

^^C^=% Ans. 






30 * 



3. Reduce ^|-g to its lowest terms. Ans, -j^. 

4. Reduce xW2» T7T» 18%» /t&» ^ *^®^^ lowest terms. 

Art. 63« — Were the greatest number known which would 
divide the terms of the fraction, a simple division would at once 
reduce the fraction ; but, as this is not the case, the greatest 
divisor may be found by the following 



Questions. —1. What is the rule for reducing an improper fraction to a whole oK 
mixed number ? 9. For reducing a mixed number to an improper faction ? 
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RULE. 

iJivide the denotninatar by the numerator^ or the larger nuni" 
$er by the less, and if there he no remainder, the numerator, w 
Hie less number, will be that divisor ; but if there be a remain' 
ier, divide the hist divisor by the last remainder, and thus pro- 
ceed until there be no remainder ; and the last divisor will b$ 
the greatest common measure sought. 



The above Rnle may be illustrated in the following manner: Suppose I 
have two lines, and wish to obtain a third which shall be an exaot measure 
of the two. I first apply the shorter line to the longer, and find it oontaini 
it twice, but not three times. The remainder I now apply to the shorter 
line, and find it contains it twice and no remainder. Therefore, this last 
di?isor is the third line sought, and is the exaot measure of the other two. 

!_^ Suppose the longer line to be 40 feet and the shorter 16 feet, 
and we are required to find the greatest common measure, or 
divisor, of 16 and 40, or to reduce 10-40 to its lowest terms, we 
should proceed in the following manner: 

Operation. ^^ is evident that 16 is the greatest number 
16)40^2 ^^^^ ^^^^ divide 16 without a remainder; and 
32 would 16 divide 40 without a remainder, \\ 

— would be the greatest common measure of t)|ie 

8)16(2 terms of the fraction. But we find, by trial, 
1^ that 16 is contained in 40 twice and 8 remain- 
der; hence 16 id not the common measure. Divid- 
ing 16, the last divisor, by 8, the remainder, we find it contains it twioe 
and no remainder; therefore 8 is the greatest common divisor of the termg 
of the fraction. For, if 8 will divide 8, it will also twice 8, which is 16, and 
five times 8, which is 40. 



rem. 



6. Reduce ^f f to its lowest terms. Ans. •^. 

V. Reduce xVsT *^ ^^^ lowest terms. Ans, -J^. 

8. Reduce -^^^^ to its lowest .erms. Ans. ^. 

9. Reduce yf fg- to Ha lowest ierms. Ans. ■^. 

If it be requirer^ to find t ae greatest common measure of 
more than two numbers, find the greatest common measure of 
two of them, as before ; then, of that common measure, and of 
one of the other numbers, and so on through the whole. The 
common measure last found will be the one. sought. 



QcKSTioNs. — ^3. What is the rule for reducing a fraction to its lowest terms? 4. 
Were tiie greatest number known which would divide the terms of the fraction, how 
might you proceed ? 5. When this is not the case, how may the greatest divisor be 
fbiw\ 7 6. How is the common raesQure of more than two numbers foimd ? 



68 XLLUATEATION OF FRACTIONS. 



i 



10. What is the greatest common measure of 48 and 192? 

Ans. 48. 

11. Reduce ^^ to its lowest terms. Atis, -J. 

12. What is the greatest common measure of 35, 42, 63 ? 

Ans, 1, 

Artt 63* — To reduce a complex fraction to a simple fraction. 

1. Reduce -|- to a simple fraction. 

To multiply numerator is the same as to divide denominator, 

2 2 x4 
(Art. 44 ;) therefore, -|-= — g — ; and to multiply denominator 

? 2x4 

is the same as to di\ide numerator; therefore -|-=r — ;:=A' 

Hence the 

RULE. 

If the numerator he whole or mixed numbers, reduce them to 
improper fractions. 

Then multiply tlie numerator of ea^h fraction hy the denomi- 
nator of the other ; the product will be the fraction required, 

54 

2. Reduce -^ to a simple fraction. 



Ans 


, 7 
• *• 


Ans, 


§?• 


Ans, 


A- 



3. Reduce -|- to a simple fraction. 

4. Reduce r? to a simple fraction. 

Art. 61 • — ^To change a simple fraction to a complex. 

1. Change | to a complex fraction. 

2x2 ■?• 
i=— T--=-jr Ans, Hence the 

RULE. 

If the numerator or denominator, or bothy be a composite num- 
her, sepaiute them into factors^ and transfer one or more from 
numerator to denominator, and from denominator to numerator, 
observing that a factor transferred, becomes a divisor. 

2. Change f^ to a complex fraction. Ans, ~- or -|-. 

2r T 
Ofis.— The answer depends upon the factor transferred 
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8. Change -If to a complex fraction. 
4. Change |^ to a complex fraction. 

Art. 65* — ^The following, if made familiar, will aid the 
scholar in cancelling. 

1. Any number ending with an even number, or cipher, is 
divisible, or can be divided, by 2. 

2. Any number ending with 5, or 0, is divisible by 6. 

3. If the right-hand place of any number be 0, the whoje is 
divisible by 10 ; if there be two ciphers, it is divisible by 100 ; 
if 3 ciphers, by 1000, and so on, which is only cutting off those 
ciphers. 

4. If the two right-hand figures of any numbers be divisible 
by 4, the whole is divisible by 4 ; and if the three right-hand 
figures be divisible by 8, the whole is divisible by 8, and so on. 

5. If the sum of the digits in any number be divisible by 3 
or by 9, the whole is divisible by 3 or 9. 

6. If the right-hand digit be even, and the sum of all the 
digits be divisible by 6, then the whole will be divisible by 6. 

7. A number is divisible by 11, when the sum of the 1st, 
3d, 6th, etc., or all the odd places, is equal to the sum of the 
2d, 4th, 6th, etc., or of all the even places of digits. 

8. If a number cannot be divided by some quantity less than 
itself, that number is a prime, and cannot be divided by any 
number whatever. 

Art. 66. — ^To multiply and divide fractions by whole num- 
bers, whole numbers by fractions, fractions by fractions. 

RULE. 

Draw a perpendicular line, and write numerators, in all 
cases, as you would a whole number standing in the place of 
the fraction; viz., the numerators of fractions to be multipli^xl 
. or, divided on the right of the line, and their denominators on 
the left. The question thus stated, equals on each side of the 
line may be crossed, as cancelling each other. (See Art. 4Y.) 
When no two numbers remuin, one on each side of the line, capa- 
ble of being divided by any one figure, multiply the figures on 
the right of the line, for a numerator, or dividend, and those on 
the left, for a denominator, or divisoi\ and the result toill be tha 
answer in the lowest terms of the fraction. 



1 
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Mulliplicaiioa nf Fractlwia 6y Whole Numbers. 

Art. 67.— 1. If a man receive -J of a dollar for 1 dayV woik, 
what will he receive for 2 days' work ?" 

It is evident, if a man receive -J of a dollar for 1 day's work, 
that he would receive, for 2 days' work, twice as much, or 
J:=J. Multiplying the numerator by 2, the denominator re- 
maining the same, we have twice the number of pnvts, while 
the value of each part remains the same. Dividing the de- 
nominator by 2, the numerator remaining the same, we have 
the same number of parts, while the value of each part is twice 
as great. Hence, to multiply tlie numerator of a fmction is 
the eamc, in effect, as to divide the denominator. If the nii- 
merator of 1 be multiplied by 2, it becomes j^^l. If tjie de- 
nominator be divided by 2, it becomes | — 1, Thertfo.e, to 
multiply a fraction by a whole number, nc have the followiii!; 
RULE. 

Multiply the numerator, or divide the denominator, and the 
remit will he the answer required. 

3. If a pound of lead cost ^*j of a dolhir, how much must 
16 pounds cost* 

"!'' I K I 

-\ta„. 18 1 I 

It is evident, if one pound cost ] dollar divided by 16, that 
16 pounds would cost 16 dollars divided by 10, equal to 1 
dollar. Therefore — A fraction is multiplied into a quaniilg 
equal to its denominator, by caneelllvig or removing the denomi- 
nator. 

3. If a pound of iron cost -^ of a dollar, liow much will 9 
pounds cost? 

2 ll = J Alls. 

Qdibtions.— T. W1iBll3theniUirorUieniu]llp]ic(i(ionuiddlvltiai:orryAelloiB.cla, 
fiy lanceLingl 8, When ttie ijiwHion ia alaUd. wbM ia Ihu mrlbod of pneediirBl 
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If 1 poond cost 1 dollar, 9 pounds would cost 1 X 9=9 dol- 
lars; but the cost of 1 pound is 1 dollir divided by 18 : there- 
fore, 9 dollars, the cost of 9 pounds, must be divided by 18. 
By the iiile already given, the numerator of the fraction, with 
9, its multiplier, is placed on the right of the line, and 18, the 
divisor, on the left. 9 and 2 are foe tors of 18; therefore, 
cross 9 and 18, and write 2, the remaining factor, in the place 
of 18. The answer, then, is, 1 divided by 2 ; or, ^. (See 
Art.. G6.) On the principle above stated, A fraction may be 
multiplied into any factor in its denominator, by cancelling 
that factor. 

4. If a pound of lead cost j^^ of a dollar, how much will 
8 pounds cost? 

If the cost of 1 pound be y'^ of a dollar, 8 pounds will cost 
^ X S^=j^=-^ of a dollar. Making the horizontal line, which 
separates the numerator of the fraction from the denominator, 
perpendicular, it will be seen that the numerator occupies the 
place of dividends, (the right of tlic line,) and the denomina- 
tor the place of divisors, (the left of the line,) thus : 

2 ^0 1 1 1 the latter mode the ques- 

$ tion is resolved into this. Mul- 

T^ Ans. t^P'.V 1 by 8, and divide by 16 ; 

then fore, the numerator of the 
fraction and 8, its multiplier, occupy the right of the Kne, and 
16, the divisor, tlie left. It is to be rememberedj that the nU' 
mutator of a fractioUy in all casea, is to be disposed of as a whole 
number, without regard to its d.nominafor. On whichever side 
of the line the numerator falls, the denominator must be placed 
on the opposite side. 

5. What will 8 bushels of apples cost, at J a dollar per 
bushel ? Ans. $4. 

Obs. — ^This cliaracter ($) placed hefore any numher, shows that it is 
dollars. 

6. If one man can plant f of an acre in one day, how much 
could 12 men plant in the same time ? Ans. 9 acres. 

7. If 1 barrel of fish cost 6^ dollars, what will 9 barrch 
cost? Ans. 56\. 

Obs. — ^Mixed numbers must he reduced to improper fractions. 

8. If 1 chest of tea cost $25}, what will 15 cost ? 

Ans. $*378f . 
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9. If a man can walk 29^ miles in 1 day, how far could he 
walk in 30 days? Ans, 885 miles. 

10. What will 600 pounds of cotton cost, if 1 pomid cost 
9j cents ? Ans, $57. 

Obs. — ^Dividing any number of cents by 100, reduces them to dollars. 



Dimsion of Fractions hj Whole Numbers, 

Artt 88. — 1. If a man receive | of a dollar for two days' 
work, what does he receive per day ? 

We have seen, that a fraction is multiplied cither by multi- 
plying its numerator, or dividing its denominator ; then, as Di- 
vision is the reverse of Multiplication, the reverse of the rule 
for Multiplication will be the rule for Division. If I divide 
the dollar into 4 parts, or quarters, and pay a man i, or quar- 
ter, it is the same as though I should divide it into 8 parts, or 
half quarters, and pay him f , or 2 half quarters =|-. Multi- 
plying the denominator by 2, tlie numerator remaining the 
same, is dividing the unit into twiv^e as many parts, and conse- 
quently the value of each part is diminished by one half. Di- 
viding the numerator by 2, the denominator remaining the 
same, is taking half as many parts, while the value of each part 
is the same. Therefore, to divide a fraction by a whole 
number, we have this 

RULE. 

Divide the numerator of the fraction by the whole number, 
when it can be done toithout a remainder ; otherwise, multiply 
the denominator. 

2. If 8 pounds of lead cost ^ of a dollar, what does it cost 
per pound ? 

Operation, Were the cost of 8 pounds 1 dollar, 

2 1 the cost of 1 pound would be the quo- 

8 tient of 1 divided by 8. Regarding the 

"le r^yV A71S, numerator as expressing the cost of the 

lead, without reference to the denomina- 
tor, we place it on the right, as a dividend, and 8, the number 
of pounds, on the left, as a divisor ; but the cost of 8 pounds 
is 1 divided by 2 ; therefore, write 2 also on the left. As no 

QnB8TioNS.~12. How do you divide a fraction by a whole number? 13. Why, in 
example 2df are 8 and 3, the denominator of a fraction, placed on the left ? 14. Multi 
plying the denominator of a fraction) ia the same ^ what ? 
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reduction can be made, the 2 and 8 are to be multiplied to- 
gether, for a divisor or denominator : (multiplying the denomi- 
nator divides the fraction.) The answer, then, is 1 divided hy 
16, or ^. 

Or thus, =zJ^ Ans. 

2x8 ** 



8. If a pair of oxen plough, in 4 days, |f of a field, what 
part 'do they plough in one day ? Ans. -Jf. 

4. Jf 6 men earn ^| of a guinea in 1 day, what part of a 
guinea does 1 man earn in the same time ? Atis. ^. 

5. If 16 hats cost $64^, what does 1 hat cost ? 

Ans. |4^. 

6. What will 1 pipe of molasses cost, if 14 pipes cost 
•V07i? Ans. t60^. 

7. What will 1 pound of rice cost, if 50 pounds cost $ldUf ? 

Ans. $S^. 



Multiplication and Division of Fractions by Whole Numbers. 

DIVISION. 

Art, 70.— 2. If 9 dollars will 
buy ^ of an acre, how much will 
1 dollar buy ? 

4. If a man travel f of a mile 
in 12 minutes, how far will he 
travel in 1 minute ? 

6. If 7 men consume 1 of a 
barrel of flour in 1 month, how 
much will 1 man consume ? 



MULTIPLICATION. 

Art. 69.— 1. If a dollar will 
buy Y^^ of an acre of land, how 
much will 9 dollars buy 7 

3. If a man travel /y of a mile 
in 1 minute, how far will he travel 
in 12 minutes ? 

6. If a man consume ^\ of a 
barrel of flour in 1 month, what 
will 7 men consume in the same 
lime? 

7. If y\ of a box of glass cost 
1 dollar, how many boxes will 21 
dollars buy ? 

9. If a pound of chocolate cost 
-fj of a dollar, how much will 7 
pounds cost? 

11. If a man can do -{^ of a 
piece of work in one day, how 
much could he do in 8 days ? 

13. What will 16 yards of cloth 
cost, at f of a dollar per yard ? 

16. What will 40 yards of car- 
peting cost, at } of a dollar per 
yard? 

7 



8. If 21 dollars will buy 4} 
boxes of glass, how much will 1 
dollar buy ? 

10. If 7 pounds of chocolate 
cost I of a dollar, what will 1 
pound cost ? 

12. If a man can do f of a piece 
of work in 8 dajrs, how much can 
he do in 1 day ? 

14. If 16 yards of cloth cost V 
of a dollar, what will 1 yard cost ? 

16. If 40 yards of carpeting 
cost y of a dollar, what will 1 
I yard cost ? 
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17. If 1 pint of wine cost ^ of 
a dollar, how much will 12 quarts 
cost? 

19. Multiply ? by 11. 



18. If 12 quarts of wine cost 
If dollar^ what is it per pint ? 

20. Divide 9| by 11. 

Art* 71 • — Multiplication of whole numbers by fractions. 

1. If a barrel of flour cost $9, how much will f of a barrel 
cost? 

■ Had the cost of 2 barrels been required, the price of 1 bar- 
rel being given, we should multiply the price of 1 barrel by 
the number of barrels. The same is now to be done ; that is, 
the price of "one barrel is to be multiplied by the part of parts 
of a barrel taken. 

To multiply by 1, is to repeat the units of the multiplicand 
once. 

To multiply by 2, is to repeat the units of the multiplicand 
twice. 

To multiply by ^ of 1, is to repeat one-lmlf of the units of 
the multiplicand once. 

The product of any number multiplied by a fraction is pro- 
portionally as much less than the multiplicand as the multiplier 
is less than the unit, or 1. Therefore, if we multiply 9 by f 
of 1 the product will be ^ of 9, or G. Hence, it appears, that, 
to multiply by a fraction, is to repeat such a part of the multi- 
plicand as the fraction is part of a unit. If 9 dollars be the 
cost of 1 barrel, then the quotient of 9 divided by 3 will be 
8 dollars, the cost of ^ of a barrel, and 8x2=6, the cost of 
J. Thus it appears, that the only difference between multi- 
plying by a whole number and a fraction, is, that in the last 
case the multiplier is a number divided ; now to divide the 
multiplicand or the product is the same as to divide the multi- 
plier. Hence, to multiply a whole number by a fraction, 

RULE. 
Multiply the whole number by the numerator of the frojctixm, 
and divide the product by the denominator ; tyr divide the whole 
number by the denominator of the fraction, and multiply the 
quotient by the nunmrator. 

Obs.---As multiplexing by a fraction is repeating a part only of tlie 
multiplicand, we divide by the denominator of the fraction, to obtain that 
part of the multiplicand to be repeated, and multiply by the numerate! 
to repeat that part Thus, to multiply by §, we divide by 8, and obtain 
one'third of the multipUcand, which is to be repeated twice, or multiplied 
by 2, the numerator. The same principle is applicable to the multipU- 
oation of fractions by fractions. 



^=¥ = 12-47^*. 
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2. What will 16 yards of cloth cost, istt f of a dollar per 
yard ? 

Were the cost of 1 yard 3 dollars, the cost of 16 yards 
would he 16 times 3 dollars ; hut the cost of one yard is |- of 
3 dollars ; therefore the cost of 16 yards will he ^ of 16 times 
3 dollars. 

Operation Ist, Operation 2d, 

4 S 4 

_£0 4 3X10 

1 12 Ahs, 

Excluding equal factors from divisor and dividend, or from 
numerator and denominator, does not affect the result. In this 
example we exclude the factor 4, and the remaining factors 3 
and 4 multiplied together, heing factors of the dividend or nu- 
merator, give 1 2, the answer. 

3. What will 40 yards of carpeting cost, at |- of a dollar 
per yard? * Ans, $35. 

4. What will 64 hushels of oats cost, at f of a dollar per 
bushel? Alls. $24. 

5. What will 24 hushels of corn cost, at f of a dollar pei 
bushel? Ans, $15. 

6. Multiply 21 by f, by |, by i, Ans. 9, 18, 7. 

7. What is the product oi 324 multiplied by ^^? 

8. What will 9 pounds of tea cost, at f ^ of a dollar per 
pound ? Ans. $4 J. 

9. What will 56 pounds of butter cost, at |^ of a dollar per 
pound? Ans. $14. 

10. What will 124 pounds of sugar cost, at ^^ of a dollar 
per pound? Ans. $15^. 

11. Multiply 32 by A by f , by f , by f 

4ns. 8, 8, 12, 28, 

12. Multiply 224 by ^V Ans. 4. 



Division of Whole Numbers hy Fractions. 

Art. 72, — 1. If f of a barrel of flour cost $6, what will bei 
the cost of 1 barrel ? 



QuBBTioNs.— 15. What is the product of anynHmber multiplied by 1? 16. How 
many times greater than the multiplicaQd is the product of a multiplier greater than 1 ? 
17. How much less than the multiplicand ia the product, when the multiplier is'leaa 
than 1? la What is the product of a whole number multiplied by a fhiction? 19. 



Sole? 
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As tbis question is the reverse of question 1st, in the prece- 
ding section, the reverse of the rule there given will be the 
rule for solving this question. - Had 6 dollars been the cost of 
2 barrels, we should divide the price by the number of barrels. 
The same is now to be done ; that is, the price is to be divided 
by the parts of a barrel taken. 

The quotient of any number divided by a unit, or 1, is the 
same as the dividend. 

The quotient of any number divided by a greater number 
than \y is as many timss less than the dividend, as the divisor 
is times greater than a unit, or 1 . 

On the same principle, if the divisor be less than a unit, or 1, 
the quotient vnll be greater than the dividend. If the divisor be 
J, the quotient will be f , or twice the dividend. If the divisor 
be J, the (fuotient will be f , or three halves of the dividend. 
Therefore, if we clivide 6 by f of 1 , the quotient will be f of 
6, or 9. It is evident, that 6 will contain ^ of 2 three times 
as often as it will contain 2. Again : if 6 dollars be the cost 
of f of a barrel, the quotient of 6 divided by 2 will be 3 dol- 
lai-s, the cost of J of a barrel, and 3x3 = 9 dollars, the cost 
of f=l barrel. Thus it appears, that the difference between 
dividing by a whole number, or by a fraction, is, that in the 
latter case the divisor is a number divided ; for, To multiply 
the dividend or the quotient, is tlie same as to divide the divisor. 
Hence the 

RULE. 

Divide the dividend by the numerator of the fraction, and 
multiply the quotient by the denominator ; or multiply by the 
denominator, and divide the product hy the numerator. 

Operation, Regarding the numerator of the 

^0 3X3=9 Am, fraction as a whole number, we say, 
3 if 2 barrels cost 6 dollars, the quo- 

tient of 6 divided by 2 will be the cost of 1 barrel ; therefore, 
place 6, the dividend, on the right, and 2, the divisor, on the 
left of the line. But the 2 barrels is 2 divided by 3 ; there- 
fore, place 3, the divisor, or denominator, on the opposite side 
of the line, as a multiplier. To multiply the dividend, or quo- 
tient, is the saine as to divide tlie divisor. We then say, 2 in 
0, three times ; cross 6 and 2, and multiply 3 into 3. 

3X3=$9 Ans, 
Obb.— Were the foregoing questioQ, How many times wiU 6 bushcili 
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contain 2 pecks ? we should multiply the diridend hj 4, to bring it into 
pecks, or fourths of a busheL 6 bushels equal 24 pecks, or ^ of a bushel, 
and 2 pecks equal f of a busheL So, to cuyide 6 units bj f , we multiply 
the dividend by 3, the denominator of the fraction, to bring it into thirds. 
The same is true in division of fractions by fractions. 

2. If |- of a ton cost $15, how much will 1 ton* cost ? 

Ans, tl8. 

3. If f of an acre be worth $12, what is 1 acre worth ? 

Ans. $32. 

4. If "I of the number of rows in a corn-field be 30, what is 
the whole number ? Ans. 40. 

5. Divide 20 by 1, |, J. Ans. 40, 80, 100. 

6. If a pound of tea cost f of a dollar, how many lbs. may 
be bought for $60 ? Ans. 100 lbs. 

7. In what time can a man build 7 rods of wall, if he build 
f ^ of a rod in an hour ? Ans. 17 J hours. 

8. At f of a dollar for building one rod of stone wall, how 
many rods may be built for $69 ? Ans. 80-J. 

9. At $3f per yard, how many yards may be bought for 
$80 ? Ans. 21 J yards. 

10. If 1 J bushel of wheat sow an acre of land, how many 
acres will 12 bushels sow ? Ans. 9 acres. 

11. How many times is -J- contained in 66 ? Ans. 64. 

12. How many times is ^ contained in 21 ? Ans. 4f . 



Multiplication and Division of Whole Numbers by Fractions. 



MULTIPLICATION. 

Artt 73. — 1. If a man can 

earn $16 in a month, how much 
can he earn in J of a month ? 

3. If a man lay up $84 in a 
year, how much would he lay up 
in 4 of a year ? 

5. If the price of a horse be 
$76, what would be the price of 
a horse worth ^ as much ? 

7. If a house be worth $672, 
how much is -j^ worth ? 

9. If a farm be worth 
what is I of it worth ? 



DIVISION. 

Art. 74. — 2. If a man earn 
in I of a month, how much 
can he earn in a month ? 

4. If a man in { of a year lay 
up $60, how much would he lay 
up in a year ? 

6. If ^5 of the value of a horse 
be $26, what is the whole value 7 

8. If 1% of a house bo worth 
$378, what is the whole worth ? 

10. If I of a farm be worth 
$526, what is the whole worth ? 



QucsTioNS — 30. How mach greater than the dividend is the quotient of a whda 
immber divided by a fhiction ? 21. How do you divide a whole number by a flrao' 
tlont 

7* 
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11. Maltiply 156 by ?. 

13. A man has 360 apple-trees 
in two orchards ; in the smaller, 
tfaero is \ of the whole. How 
many are there in the smaller ? 

15. A ship and cargo are val- 
ued at 9100,000, the ship at ^^ 
of the whole. What is the value 
of the ship? 



12. Divide 117 by ;. 

14. 40 is ^ of what number 7 



16. If T^ of a ship and cargo 
are valued at 9^,000, what is the 
value of the whole 7 



Multiplication of JF'racttons by Fractions. 

m 

Art. T4«— We have seen, that to multiply a whole number 
by a fraction, is to repeat such a part of the multiplicand as 
the multiplier is part of a unit. If the multiplicand be a frac- 
tion, the principle is the same. 

1. If a bushel of com be worth f of a dollar, how much is 
J of a bushel worth ? 



Operation, 



* 
"3 



1 



Were the cost of 2 bushels required, we 
should multiply the price by the quanti- 
ty ; but as the quantity is less than 1 
bushel, we multiply by the parts taken ; 
(see Art. 71.) - The question then is. How 
To multiply a whole number by -J, we take 



1=J Ans, 

much is ^ of I ? 

4 of the multiplicand. The same is now to be done : ^ of f =^. 
If the numerators be multiplied together, and also the denomi- 
nators, we have the answer : Thus, -Jxf =|^=J. Multiplying 
the denominator of } by 2, is dividing the fraction by 2. We 
thus obtain that part of the multiplicand to be repeated, or 
multiplied by the numerator of 1. {SeeAri,*Jl,Ohs) Therefore, 
to multiply a fraction by a fraction, we have this 

RULE. 

Mtdtiply the numerators together for a new numerator, and 
their denominators for a new denominator. 

EXAMPLE. 

1. A man owning | of a ship, sold f of his share : f of | is 
how much ? 



QcctTiONSir-l. How do 70a multiply a fraction by a fraction ? 3. Whv, in example 
Ist, are tbe nameratora of the fractiuns placed on the right of the line, and the denomi- 
Baton on the left? 
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Operation, ^g ^^^ numerators of the fractions are to 

^ ^ be multiplied together for a new numerator, 

^ ^ 5 or dividend, they are placed on the right 



10j3=-j^ Ans, of the line, and the denominators, which 

are to be multiplied for a new denomi* 
nator, or divisor, are placed on the left of the line. The num- 
bers are cancelled and multiplied as in preceding examples. 

Or thus : ^X^=j\Ans ^® ^^^*^ ^ ^^ *^® numer- 
2^5 ' ator, cancels 2, one of the 

factors of 4, in the denominator. 

2. What is the product of J X -f ; of ^^xi't 

Ans, ^, ^. 

3. Multipl}- 1 by f , and f by f . 

4. A boy having ^ of a dollar, gave \ of it for toys ; what 
did the toys cost him ? Ans. -J- of a dollar. 

6. At f of a dollar per yard, what will f of a yard cost ? 

6. At |- of a dollar per pound, what will |- of a pound of 
tea cost ? * Ans. ^^ of a. dollar. 

7. At |- of a dollar a pound, what will |^ of a pound of 
coffee cost ? Ans. ^ of a dollar. 

8. At 2\ dolliars per bushel, what will 6-^j bushels of wheat 
cost ? Ans. $13|. 

9. If a house lot be worth lOO-^j doUai-s, what is -^ of the 
lot worth ? Ans. H^}j. 

10. If a flock of sheep be worth 75^ dollars, what is ^ of 
the flock worth ? Ans. $18|. 

Division of fractions hy Fractions. 

1. If a bushel of corn cost ^ of a dollar, how many bushels 
may be bought for f of a dollar ? 

It is evident that f will contain J twice : J-f- J=f =2, Ans. 
In this example, both dividend and divisor are divided by 3. 
It has been shown, that to divide the dividend is the same as 
to divide the quotient, and to divide the divisor is the same as 
to multiply the quotient ; and also, that to multiply and divide 
any number by the same quantity does not affect its value. 

Artt T6« — ^Therefore, when the denominator of dividend and 
divisor are alike, divide the numerator of the dividend hy thi 
numerator of the divisor, and the quotient mil he the answer. 
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Operation, Or thus : 



1 



2 2 > 



2 J«5. 

2. If a bushel of corn cost f of a dollar, how much may be 
bought for 1^ of a dollar ? 

Were the money to be expended 3 dollars, and the price 3 
dollars, the answer would be 1 bushel, 3 -f- 3 = 1 . But suppose * 
the price 3 dollars, and the money to be expended 3 dollars 
divided by 7, equal ^. The answer would then be |^-^ 3 =-|- of a 
bushel. To divide the quotient is the same as to divide the divi- 
dend. But the price is not 3 dollars, but 3 dollars divided by 
4. ~ To multiply the quotient is the same as to divide the divisor. 
Therefore, the true answer is, 4 divided by 7 equal ■^. 

Again, |=ix ', and ^=^x '. To multiply dividend and 
divisor by the same quantity does not affect the quotient. 

Art* 77. — Therefore, when the numerators of divisor and 
dividend are alike, 

RULE. 

Divide the denominator of the divisor hy the denominator of 
the dividend. 

Art. 78. — 3. If a bushel of oats cost f of a dollar, how 
many bushels may be bought for y^g- of a dollar ? 

Operation: |)^»^(3 = ii Ans. 

4. If a bushel of rye cost f of a dollar, how many bushels 
may be bought for |- of a dollar ? 

In this example, the terms of the dividend cannot be 
divided by the corresponding terms of the divisor without a 
remainder ; but to multiply the numerator is the same as to 
divide the denominator. Hence the 

RULE. 

Divide the terms of the dividend hy the corresponding terms 
of t/te divisor, when it can be done without a remainder ; other- 
wise, invert the divisor, and proceed as in Multiplication, 

Operation. ^ ^y ^^^ ^^ ^^^^'^^7 ^^^^^ ^^^ P^^^^i^ff 

g Y ^^^ numerators of fractions as whole 

g g' ^ numbers, the numerator of ^-, the 

A — A 111 A dividend, is placed on the right of the 
^5 5Q-.l^ Ans, ]jj^q^ ^nd the numerator of f, the 
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divisor, on tbe left. This is the same as inverting the divisor. 

Division of fractions by fractions may be variously illustra- 
ted. 1. To multiply tbe dividend is tbe same as to divide the 
divisor, (see Art. 4S.) To multiply the denominator divides 

the fraction. Therefore, JX®-i-5=Jx|=ff=lH -^^- 2. 
Multiplying tbe numerator of j^ by 8 reduces it to eighths. 
Multiplying the denominator by 5 divides the fraction, (see 
Art, 72, Obs.) 

1. If a bushel of potatoes cost f of a dollar, how many 
bushels may be bought for f of a dollar ? Ans. |, 

2. If 1^ of a bushel of apples cost f of a dollar, how much 
will 1 bushel cost? Ans, y^^. 

3. How many bushels of rye, at |- of a dollar per bushel, 
may be bought for f of a dollar ? Ans, f of a bush. 

4. If ^j of a ton of hay cost -J of a dollar, what does it cost 
per ton ? Ans. $9^. 

5. If 4^ pounds of tea cost 3^ dollars, what is it pei* lb. ? 

Ans. -Jf of a dollar. 

6. If -J"! of a dollar buy 1 pound of tea, how much will 3^ 
dollars buy ? Ans. 4^ pounds. 

1. Divide 17^ by 7 J and 18| by f|. Ans. 2^; 5Q\. 



Multiplication and Division of Inactions. 



MULTIPLICATION. 

Art* 79« — 1. A man owning 
I of a house, sold f of his share. 
What part of the house did he 
Bell? 

3. If a bushel of salt cost 4f 
of a dollar, what will 7 of a bush- 
el cost ? 

5. If a peck of coal cost ^ of 
a dollar, what will f of a peck 
cost? 

7. If 1 cord of wood cost ^ of 
a dollar, how much will } of a 
cord cost ? 

9. If 1 foot of hammered stone 
cost ^ of a dollar, what will /y 
of a foot cost 7 



DIVISION. 

Art. 80.-~2. A man sold J| 
of a house, which was f of his 
share. What part of the house 
did he own? 

4. If ^ of a bushel of salt cost 
r^ of a dollar, what does it cost 
per bushel ? 

6. If J of a peck of coal cost 
sVi- ()f & dollar, what will one 
peck cost ? 

8. If j^ of a cord of wood cost 
3|§ dollars, how much is it per 
cord? 

10. If f5r of a foot of hammered 
stone cost ^'^ of a dollar, what will 
one foot cost ? 



83 EXERCISES IN FUACTIONH. 

The simple rule may now be repeated for solving any ques- 
tion which may arise in Multiplication and Division of Fractions 
by Whole Numbers — MultipHcation and Division of Whole 
Numbers by Fractions — Multiplication and Division of Frac- 
tions by Fractions. 

* 

RULE. 

Place all those numbers which are to be multiplied together 
for a numerator, or dividend, on the right of the perpendicular 
line, and those numbers which are to be multiplied together for 
a denominator, or divisor, on the left of the line, and proceed to 
cancel, as before directed. 



4 

5 



$ 

15 



PROMISCUOUS EXAMPLES. 

Art. 81. — 1. A man owning -J of f of f of |^ of -I of a ship, 
sold I of |- of f of his share. What part of the ship did he sell ? 

Thus: fl ^,, l$$41it$2 2^ 

*.A Or thus: sX^X-;X-XTrX-X^X-=— ^/w. 

$ 

^ Fractions connected by the word of, 

^ are called compound fractions. They 

^ are reduced to simple fractions, by mul- 

* tiplying all the numerators together for 

^ a new numerator, and all the denomi- 

2=^^^ Ans. nators for a new denominator. By can- 
celhng, the process of multiplying and 
reducing the fraction is performed at once. 

2. Reduce ^ of ^ of y of f of f of |- to a simple fraction. 

^7lS, "ST* 

3. A man owning ^ of f of J of ^ of a factory, sold | of | 
of f of his share. What part of the factory did he sell ? 

4. What simple fraction is equivalent to I- of ^ of y , of f 
of ^ of I of 9, of ^ of 18, of j\ of 2. Ans, lYf . 

5. Multiply ^ by 4. 

6. Multiply ^ by ^. 

7. Multiply i by |. 

8. Divide 4^ by 3i. 

0. Divide i of | by | of f of 9. Ans. ^V 
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10. Divide A of 9 by J of 1. Ans. 1 Jf . 

16i 12^ Having reduced the terms of 

11. Divide — y by -— . divisor and dividend to improper 

^ • ^ fractions, it will be found that 
the numerators and denominators themselves become fractions. 
Thus, the numerator of the dividend, 16^=49, and the denom- 
mator, 18j=73 "^ 

T* 
The dividend now assumes this form : 49 The denomina- 

"3" tors may be re- 
■z-T moved from the 

terms of tlie frac- 

4 tion, and the pro- 
cess illustrated in the following manner. The numerator is 49 
divided by 3. To multiply the denominator is the same as to 
divide the numerator. 

49 To multiply the numerator is the same as to 

3 __49 divide the denominator. Therefore — 

V3"~V3X3 49 ^^ ^ ^^^ 

— — ■=- « 49X4 19G 

— 73X3 219 

4 

Let the scholar reduce the divisor, and illustrate in a similar 
mannner. 

12. Dmde-~by^--. ^«.. -. 

13. Divide i of | of f of | of 18 by | of f of | of 12 ; mul- 
tiply by ^ of f of f of 2 ; divide by f of |- of ^ of 6. 

Ans. -jJj. 

14. A man who owns ^ of a farm, sells J of -J- of f of |- of 
his half. What part of the farm does he sell ? Ans. ■^. 

15. Multiply 12 by ^ of 3, divide by i of 1, multiply by ^ 
of 6, divide by f of 14, multiply by J of 18, divide by f of 27. 

Ans, 9. 



Addition of Fractions. 

Fractions are added on the same principle as whole num- 
bers. As tens can only be added to units, and pounds to shil- 
lings, by first reducing the higher denomination to the lower. 



< 
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SO fractions of different denominations, or which have different 
denominators, can only be added by first reducing them to the 
same. 

Art. 82i — Fractions which have a common denominator may 
be added by the following 

RULE. 

Add their numerators, and write tlieir sum over t/ie denomi- 
nator. 

Operation. 

1. Add f and |. |-f-i.=| Ans. 

2. Add ^+^:iy+^3^+^«y+^V ^^^- if=lTV 

Artt 83i — Addition of fractions whose denominators are dif- 
ferent, and one is a multiple of each of the others. 

1 . Add f and ^. In this example sixths is the lowest de- 
nomination mentioned ; thirds must, therefore, be reduced to 
sixths. That is, f must be reduced to an equivalent fraction, 
whose denominator is 6. {See Art. 58.) 

Obs. — That fraction is of the lowest deuomination whose denominator 
is the Lirgest 

To ascertain how many of the smaller fractions make one of 
the larger, we divide the denominator of the smaller by the 
denominator of the larger ; 6 contains 3 twice, or J contains J 
twice. That is, 2 sixths make ^. Were the nuinerator a 
unity, we should now have the fraction required. But since it 
is greater, if we multiply it by 2, we have |, an equivalent frac- 
tion. Hence the 

RULE 

Divide the denominator of that fraction whose denomina- 
tor is a multiple of each of the other denominators^ first 
by the denominator of one of the other fractions ; multiply its 
numerator into tlie quotient, and write the product over the de- 
nominator thus divided; and so continue to do, until the frac- 
tions are all reduced to the same denomination, or to a common 
denominator, 

2. Add i+^5+5V 

Operition, 



ILLUSTRATION OF FRACTIONS. B5 

B, Add ^, |., |, ^^, Ans. ^. 

4. Add ^, xV f ^«*. «. 

Artt 84 1 — Addition of fractions when no denominator is a 
multiple of each of the other denominators. 

Add |, J, f . In this example we have no common denominator, or 
denomination given, to which each of the fractions may be reduced. If 
we multiply all the denominators together, we shall obtain a common 
multiple of all the denominators, or a denomination to which each of 
the fractions may be reduced. 3X4X5=60. We have now to reduce 
each of the given fractions to 60ths. This may be done by the for^ 
going Rule. It will be observed, that the quotient of 60 divided by any 
one of the denominators is the product of all the other denominators. 
iSenoe the product of all the other denoroiuators shows how many BOths 
make one in the denomination of the fraction to be reduced; we may, 
therefore, adopt the common 

RULE. 

Multiply all the denominators together for a common denom^ 
inator, and each numerator into all the denominators except its 
own for a new numerator. 

Operation Ist, 

Denominators, 3 X 4 X 5=60 com. denominator. 
Then, 60-3x2=40) 

60—4x1 = 15 >■ new numerators. 
60-T-5X2=24) 

Operation 2d, 

DenoDQunators, 3x4x5 = 60 com. denominator. 

1st numerator, 2 X 4 x 5=40 ) 

2d " Ix3x5=15>- new numerators. 

3d " 2X3X4=24) 

ThenAo^_l5^.|^^79^1^^^. 

EXAMPLES. 

1. Eeduce J, J, |-, and f to fractions having a common de- 
nonainator. Ans, ^^, ^^-^^ ^y^, ^V 

2. Reduce J, ^, -j^, and ^ to fractions having a common 
denommator. Ans, xW^' T®^W> AVffV te^- 

8. Add t<^etherf, ^ |, and |. Ans, :^^=2|§|. 

Obs. l.'Reduce the fractions to a conunoD denominator, find new numer 
aton, and add them together. 

8 
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4. Add i, f , f , and |. Ans, 2f^. 

5. Add together ^ of f and ^j of y\. ^ws. |^f. 
Obs. 2. — Compoimd fractions must be reduced to simple fractions. 

6. Add i of 96 and | of 14^ together. Ans, 44 J^. 

7. Add together ^ of I- and f of ^. Ans. 1^^. 

8. Add together 6 and |- of yu ^^^ f ^^ i ^^^ -^i- 

uxii>i5, A ^ 5 6 • 

Obs. 3. — Mixed numbers may be reduced to improper fractions, or the 
% ftff«ctional parts may be reduced to a common denominator, and added as 
ii. Jie foregoing examples. If their sum amount to an integer, add it to 
tl ;, whole numbers. * 

}), Add together 14f and 16f. 
Operation, 

1*T7 l=:^j. and f =^ ; thenT^+iV=H=lTV 

16 ^— 

■ / J We find the common denominator to be 

*" Tff ^* 12, and the new numerators to be 9 and 

8, which when added are t^=1tV Write the ^^ under the 
fractions, and carry 1 to the whole numbers. 

10. Add together l7f, 18^, 19f. Ans, 65^. 

11. A grocer sold the following parcels of sugar, viz: 16 J 
lbs., 191, 13|, 20i 25tV» 30f, and 11^ lbs. How many 
pounds did he sell in all ? Ans. 136f |-. 



Subtraction of Fractions. 

RULE. 

Art. 8S« — Prepare the fractions as in Addition, and subtract 
the less numerator front the greater, and under the differerice 
write the denominator. 



EXERCISES. 




1. From 1 take |. 


Ans. I". 


2. From ^j take ^^. 


jAns, .'Tj* 


3. From Jf take ^^. 


Ans. •}-. 


4. From |$| t^lie ^ }-^. 


Am. ffj. ~ 



QvcsTioN.— -What la Che mlo fiw the rabtnictioii of fractions? 
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5. From 6f take f Ans. 6f 

6. From f- of f take f of f . ^n*. ^JyV 

Y. Add together Inland f, and from their sum subtract ^ of 

8. A. owns f of -J of a vessel ; B. owns | of ^. How much 
greater is A.'s share than B/s ? , Ans, |-. 

9. Subtract 13j from 16f. 

15 8 3.^ f =T-> tV Having reduced the fractions 

13 C. ^ to a common denominator, and 

-.11 A found new numerators, as in Ad- 

^^ ' dition, we have ^^ to be taken 

from y®^. We therefore borrow a unit, and say ^^ from ^, 
and add 3, the remainder, to 8, th« numerator of the subtra- 
hend. S+S^T^' which we write under the fractions, and 
cany 1 to 13, the whole number, which makes 14; and 14 
from 15, and 1 remains. The answer, then, is 1|^. 

10. A man bought a horse for ^ of f of $150, and sold him 
for ^ of f of ^ of $60. Did he gain or lose, and how much ? 

Ans, $40 gain. 



To find the least Common Multiple, 

Art. 86. — ^The common denominator found by the prece- 
ding rule, is a common multiple of the denominators of the given 
fractions ; for every product must be divisible by all its fac- 
tors ; but it was not the least common multiple. 

1. What is the least common multiple of 4, 6, 8, 10 ? 

4x6 X 8 X 10=1920. 1920 is evidently a common 

Operation, multiple of 4, 6, 8, and 10, be- 

2)4, 6, 8, 10 cause they are its factors ; but it 

2)2 3 4 5" is not ihe least common multiple. 

1.' 8X2X5 X 2 X 2 = 1 2fl, W« fi"<^' ^^' *^*V «f ^ f ^^"^ 
^ m^ numbers is a multiple of 2, or 

that 2 is a prime factor of each. Dividing by 2, we find the 
other factors, which are 2, 3, 4, 5. Again : As the quotient, 
4, is a multiple of 2, we may substitute for it 2, one of its fac- 
tors ; and as we employ the other factor for a divisor, we erase 
the other quotient, 2. We now have 3, 2, 5, undivided num- 
bers, which are prime factors of the dividends 6, 8, 10 ; the 
other prime factors are the divisors. If now we multiply to- 
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gether these undivided numbers and the divisors, we shall 
have a combination of . all the prime factors of each dividend, 
and consequently it must be divisible by them. Thus the di- 
visors 2 and 2 are the factors of 4, the first dividend, 2 X 2=4. 
If 4 be divisible by 4, then 2, 8, and 5 times 4 must be divisi- 
ble by 4 ; also 3, the first undivided number, is a factor of 6, 
the second dividend ; and 2, the first divisor, is the other fac- 
tor, 3x2=6. If 6 be divisible by 6, then 2 and 6 times 6 
must be divisible by 6. The same may be said of 2 and 6, the 
other undivided numbers. Hence it appears, that the product 
of the continued multiplication of the remainders and divisors 
is divisible by the several dividends ;Nand by examining the 
operation, it will be found to be the least number which can 
be divisible by them ; for all repetition of prime factors beyond 
what is necessary to produce each dividend, is avoided. There- 
fore, to find the least common multiple of two or more num- 
bers, we have the following 

RULE. 

Write the numbers in a horizontal line; divide them hy the 
least prime number that will measure two. or more of them; 
write the quotients and undivided numbers in a horizontal line 
under the given numbers ; divide the numbers in this second line, 
in the same manner. Thus continue to divide until the quo- 
tients and undivided numbers are all prim£ to each other. The 
product of (he continued multiplication of the divisors andundi' 
vided numbers will be t/ie least common multiple required, 

Obs. l.-We divide by anv number that will divide two or more of the 
numbers, to find first the least common measure of two or mor& 

EXERCISES. 

2. What is the least common multiple of 3, 4, 9 and 12 ? 

Ans. 36. 

3. What is the least number which can be divided by 
7, 8, 10, and 12, without a remMi|^er? An^. 840. 

4. What is the least common multiple of 7, 14, 28, 35 ? 

Ans. 140. 

6. What is the least number which can be divided by the 
nine digits without a remainder ? Ans. 2520. 

Questions.— 1. How is the least common multiple of two or more numbers found? 
2. Why do you divide by any number that will divide two or more without a re* 
mainder? 
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6.^ Reduce f , f , |-, to equivalent fractions having the least 
common denominator. 

2 4 5 5 60 being the least common mul- 

fore, the least common denomi- 
nator of the fractions ^, ^, ^, The remaining part of the 
process is performed by the Rule under Art. 83. Still other 
illustrations may be given. The value of the fraction |^, is 
three-fourths of a unit. That is, the unit is divided into 4 
parts, and the fraction expresses ^ of them. If we divide the 
unit into 60 parts, and wish to express the same part of a unit, 
we must take |^ of 60. If we divide 60 by 4, we have one- 
fourth ; if we multiply one-fourth by 3, we have three-fourths, 
60-^-4=15, and 15X3=45. Now 3 is three-fourths of 4, 
and 45 is three-fourths of 60 ; therefore |4=f , an equivedent 
fraction. 



Operation, 
60-7-4x3=45 
60-4-5x2=24 
60-f-6X5=50 



Then 1^, ^, ^ Ans. 



Obs. 2. — ^By this process the fractions are all reduced to the same de- 
nominatioxi. 

7. What is the least common denominator of ^, -J-, f , and J ? 

^,'«- f*. H. **. H- 

8. Reduce {, ^j, -j^, to fractions having the least common 
denommator. Ans. fff , f 1^, Jf f 

9. Reduce ^, ^, ^, and ^, to fractions having the least 
common denominator. Ans. |^, JJf , ^^\, |§^. 

10. A merchant buys 5 pieces of cloth. The first contains 
40f yards; the second, 27i; the third, 34|-; the fourth, 
43y'» ; and the fifth, 39 J yards. How many were there in the 
whole? Ans. 185y\. 

11. Which is the greater fraction, |^ or J-f. 

Ans. }f is greater by -jf-y. 

Obs. 8. — If the denominator of either of the given fractions be a multiple 
of eack of the other denominators, it will be the least common denominator. 



QuBSTioM.— 3. How are fractions of different denoroinatoni reduced to equiralent 
teeUoDB haytng the eame denominator? 

8* 
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12. Reduce f, ^, and ^ to equivalent fractions having the 
least common denominator. 

Multiplying the first by 4 and the second by 2, we have the 
answer required. > 

^X4==^, "fVX2=g-j. •^^- ^7* Jj> ^7' 

13. Which is the greater fraction, ^ or ^^ ? 

Dividing the terms of -^ by 2, we have -j^, and ys-" 
^=^^j^, the Answer, 

Fractions whose denominators are 10, 100, or 1000, etc. 
form a very important class of fractions, and w^ill be treated 
under a separate head, called 

DECIMAIi FRACTIONS* 

Art. 87. — The term decimal signifies tenth. It is derived 
from the Latin word decern, which signifies ten. It is, therefore, 
applied to all fractions whose denominator is 10, or 1, with any 
numbe/ of ciphers. If a dollar be divided into ten parts, one 
of these parts, being worth ten cents, is one tenth of a dollar. 
If the dollar be divided into one hundred parts, one of these 
parts is the one hundredth part of a dollar. It is, nevertheless, 
a decimal fraction, because 100 is the product of 10*s. The 
same may be said of a thousand, or ten thousand. A fraction 
is always known to be decimal, if its denominator be ten, a 
hundred, or a thousand. The denominator of a decimal frac- 
tion is not always expressed, but it can always be ascertained 
by the numerator. If it contains but one figure, the de- 
nominator is ten ; if two, it is a hundred, etc. It is always 
one, with as many ciphers annexed as the numerator has 
places. 

When the denominator is not expressed, the fraction is dis- 
tinguished from a whole number by a period placed at the left 
of it. [The period is called the separatrix.] Example : .5, .60, 
is read five tenths, fifty hundredths, as though they were 
written -j^, -^-q. If the numerator have not so many places 
as the denominator has ciphers, supply the defect by prefixing 
ciphers, thus : for y^, wriJe .05 ; x^^» ^^^e .006. Ciphers 
placed at the right hand of a decimal do not afifect its value, 



Questions. — 4. What doe9 the term decimal signify? 5. lYom what deriredf 0. 
To what applied f 7. How is a fraction known to be decimal ? 8. Is the denominator 
always expresaed 1 9. How, then« can it be known ? 
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as -^t -]^ are the same in value ; for while the addition of the 
cipher iadicates a division into parts ten times smaller than the 
preceding, it makes the decimal express ten times as many 
parts. Thus, 5 tenths denotes 5 parts of a unit which is 
divided into 10 parts ; and 50 hundredths denotes 50 parts of 
a unit which is divided into 100 parts. It is, therefore, plain, 
that the value is not altered, since 5 is half of 10, and 50 is 
half of 100. 

The value of a decimal depends upon its distance from the 
unit's place. As whole numbers increase from the unit's place 
towards the left in a tenfold proportion, so decimals, in the 
same ratio, decrease from the unit's place towards the right 
hand ; as will appear from the following 
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From the above Table it is evident that each figure, whether 
a whole number or decimal, takes its value from the unit's 
place. If it be in the first place on the right of units, it is 
tenths ; if in the second, it is hundredths, etc. Consequently, 
every decimal will have for its denominator 1, with as many 
dphers as the decimal is places distant from the unit's place ; 
thus, 2 in the Table is ^^ ; 3 is jfo ; 4 is yij^oo' ®^^- 

Art. 88. — ^The manner in which decimaj fractions. are pro- 
duced, and the relation they bear to whole numbers, may be 
seen by the following formula : 



Qirsmom.— 10. On what does the yaltte of a decimal depend ? 11. In what propor* 
tion do decimolB decrease from the unit^ place towards the right ? 13. From what 
does each decimal figure take its valae ? 13. What is the value of the Arst flgore on the 
lifl^t of onitB t 14. What efifijct have ciphers placed at the right hand of a decimal T 
1& What eflbct at the left ? 
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1000-T- 10 ^ 1 00 Note.— It will be noticed that the ded- 

-I AA • -I A -I /I ^^^ point is the same as the straight line 

lUU-r-iU =10 used Alt. 40. Divide 1 by 10. 

10-1-10 = 1 Operation. 1I0)|1=.1 

- I -^ ^ Conceive the straight line employed to out 

•'•~i~l"=To' ^^^^ •! offfigures from the right of the divisor and 
1 _^K)-^ 1 «^ ^Ql dividend to be contracted to a point, and 
; - ^ ^^^ * - ^ you have the origin and use of the sepa- 

T*TT"r"^"=TXjVT= -^^^1 ratrix. 

Thus it appears, that from any ffiven place in whole num- 
bers to any given place in decimals, is a regular descending 
series, formed by a uniform divisor. The right-hand place is 
the quotient of the left divided by 10. The first decimal place 
is the quotient of the unit's place divided by 10, and is called 
the tenth's place. The decimal point, therefore, occupies a 
position between the unit's place and its quotient. The second 
place is the quotient of the tenth's place divided by 10, or the 
unilfs place divided by 100, and is called the hundredth's 
place. Thus decimal fractions, like whole numbers, have a 
local value, and are subject to the same law of increase from 
the right hand towards the left. As 1, in the place of tens, is 
equal to 10 in the unit's place, so 1 in the place of units is equal 
to 10 in the place of tenths. From this circumstance, we may 
know the value of those parts of the unit contamed in the nu- 
merator, although the denominator be not expressed. This 
property of a decimal fraction also distinguishes it from a vul- 
gar fraction, for there is no place on either side of the imit 
"vjhere the numerator of a vulgar fraction can be placed, which 
will give name to the fraction ; its denominator must, there- 
fore, always be expressed. 

Although ciphers placed at the right hand of a decimal frac- 
tion do not aflfect its value, yet, placed at the left, they dimin- 
ish it in a tenfold proportion, by removing the significant figure 
so much farther from the unit's place. Thus, .6 .05 .006 ex- 
press different values, viz. — .5 is -^j^, .05 is ^^, .005 is ji^V 

Write denominators to the following decimals : .5 ; .25 ; 
.026; .3245; .56783; .789024. 

Write the following without their denominators. 

1. Twenty-five hundredths. Ans. .25. 

2. Four hundred and fifty-two thousandths. Ans. .452. 

3. Five hundred and sixty ten thousandths. 

4. Sixty-two hundred thousandths. 
6. Forty -five millionths. 

6. Eighty-seven brllionths. 
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1, Nmety-eight trillionths. 

8. Twenty-five, and four thousandths. 

As whole numbers are written, units under units, tens under 
teDs, from right to left, so decimals are written tenths under 
tenths, from left to right. 

EXAMPLES. 

1. Write 2 tenths; 3 hundredths; 4 thousandths; 6 ten 
thousandths. .2 

.03 

.004 

.0006 

2. Write twenty-nine thousandths ; three hundred and four- 
teen thousandths ; five ten thousandths, and sixty-seven mil- 
lionths. .029 

.314 

.0005 

.000067 

3. Write five tenths; five hundredths; fifty thousandths, 
and forty-nine ; one hundred thousandths, and sixteen thou- 
sandths. 

4. Write forty-five and five tenths ; six hundred and forty- 
five and four thousandths ; twenty-nine and four thousandths ; 
abrty-seven and forty-seven thousandths. 

5. Write four hundred and fifty-three, and fifty-seven ten 
thousandths ; five thousand and five hundredths ; twenty-four 
and three millionths ; thirty-six and eighty-two billionths. 



ADDITIOX OF DESCIMAIiSU 

^rt, 89, — 1. Write one hundred and one tenth; twenty 
and two hundredths ; five units and five thousandths, and add 
them together. 

Operation. -^^ whole numbers can only be added 

100.1 ^y writing them in their proper. places and 

20.02 imiting those of the same name ; so deci- 

5 005 mals, when written tenths in the place of 

, J tenths, hundredths in the place of hun- 

125. 1J5 jms, ^g^itjjg^ gtc, are added by uniting those 
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of the same name or denomination. The amount, both in 
decimals and whole numbers, takes its name from the low- 
est, or right-hand place of the numbers added : thus, 1 hun- 
dred, 2 tens and 5 units, when added, are read 125 units ; and 
one tenth, 2 hundredths and five thousandths, when added, are 
read, 125 thousandths. 

Decimal fractions may also be added and illustrated in the 
same manner as vulgar fractions. 

2. Add two and five tenths ; four and six hundredths ; 
seven and three thousandths. 

2.5=f^, and 4.0G=^, and V.003=fa^. 
Then 25xioo=fAOfl, and 406xio=A^lo. 

OBs.-^Multiplyiiig the terms of a fraction by the same quantity does 

not alter its value. (See Art 61.) 

The fractions added : 

25_00 ! 4060 I 7003 1356 3 1 Q KAQ Ano 

Tooo^TT^oTT^Too^^— TOOO — AtJ.OO»J ^718, 

The same, added by decimal fractions : 

2.5 =: 2.500 

4.06 = 4.060 
7.003 == 7.003 

13.563 = 13.563 Arts. 

From the foregoing it is evident, that decimal fractions are 
reduced to a common denominator by writing tenths in the 
place of tenths, and hundredths in the place of hundredths, and 
supposing those decimal places, which are deficient, to be sup- 
phed by ciphers. 

Applying the decimal point to the amount, is equivalent to 
dividing it by its own denominator, which we have seen is the 
denominator of the lowest of the given decimals, or that deci- 
mal whose denominator is the largest. But the decimal places 
in the numerator of a decimal fraction, are equal to the num- 
ber of ciphers in its denominator, the denominator being under- 
stood ; therefore, addition of decimals may be performed by 
the following 



QnisTioNS.— 16. How is the first decimal place produced? 17. The second) third, 
&c. ? 18. How are decimals to be added, written ? 19. JBYom what does the amount 
take its name ? 20. Applying the decimal point is equal to what ? 21. Uow are dfic&> 
mal fractions reduced to a common denominator ? 
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RULE. 

Place the numbers, tenths under tenths, hundredths under 
hundredths, etc. ; or, so that the decimal points may stand 
directly under each other. Add as iMMvhole numbers ; observ- 
ing to point off as many places for decimals in the amount, as 
will be equal to the greatest number of decimals in any of the 
given numbers. 





EXAMPLES. 




(1) 


(2) 


(3) 
2345.6 


Add 459.51 


79.01 


1987.51 


3*71.62 . 


891.67 


3456.712 


129.03 


137.79 


21098.6543 


]271.00'7 


1239.812 


16723.24567 


1090.215 


2671.927 


65431.002001 


3321.382 







4. Add thirty-five and four tenths ; five hundred twenty- 
nine and seven millionths ; sixty-nine, four hundred and sixty- 
three thousandths ; two hundred, sixteen and two hundredths ; 
seventy-seven, nine hundred and two tenths. 

Ans. 1827.083007. 

5. Add forty-nine and sixty-seven hundredths ; six hundred 
seventy-nine, two hundred seventy-five thousandths ; one thou- 
sand four hundred, fifty-five thousandths, nine hundred and 
ninety-nine miUionths. 

6. Add 249.39; 6712.9123; 6.3219; 2739.235; 5.671; 
723.2674; 926.679; 72.601. 

7. Add .7-H9.2+.321-f279.-|-4.67-f-349.2-H3.956. 

8. Purchased of one man 325.5 lbs. of beef; of another, 
175.75 ; of another, 178.028 ; what was the amount? 

9. Ireceiveof A. $183.25; of B. $138.89; of C. $372,218; 
of D. $88.99; of E. $137.29; what is the amount of the 
whole ? 

10. Add $59.67; $158,356; $375,752; $167,375; 
$567,756. 
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SUBTRACTION OF DECIMAIiS. 

Art« 90« — 1. From three and two tenths, take one and five 
tenths. ^ 

Ojperation. 

3.2 
1.5 

1.7 Am. 

Because five tenths cannot be taken from two tenths, we 
borrow 1 from the unit's place, which, reduced to tenths, equals 
10 tenths; i§+^2^=|a, then ^^^=^=,1, Lastly, 

1 from 2, and 1 remains. Again, three and two tenths is 
the quotient of 32 divided by 10, (see definition of a mixed 
number. Art. 54;) therefore, 3,2 =f^, and 1.5=}f ; then* 

f^— ^=|-J=1.7 Ans., as before. Pointing off the remainder 

is dividing it by its own denominator. Hence the 

RULE. 

Write the numbers and point the result, as in Addition of 
Dedm^als, and subtract as in whole numbers, 

(2) (3) (4) (5) 

From 429.67 87.02 359.76 2029.5 

Take 319.76 59.2 126.571 1718.279 

109.91 311.221 

6. From two hundred and sixty-nine and three tenths, take 
fifty-seven and thirty-nine hundredths. An^. 211.91. 

7. Take twenty-four thousandths from nine hundredths. 

Ans, .066. 

8. Take sixty-five millionths from five tenths. 

9. From three himdred seventy-five thousand and three 
tenths, take two -hundred forty-nine and thirty-nine one hun- 
dred thousandths. Ans, 374751.29961. 

10. From 361.2 take 276.75. 

11. From 456.35 take 27.356. 

12. From 5678.0002 take 3980.96716." 



QuBBTioNs.— 83. How are decimals to be subtracted, written ? 23. How can ttf 
tentha be taken from (wo tenths ? 24. What is done with the unit borrowed ? 
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MUIiTlPIilCATIOX OF DElCIlHAIiS. 

Art J 91* — 1. Multiply three and five tenths by five tenths. 

Operation, 

3.5 
.5 

1.75 Answer, 

The product of tenths into tenths is hundredths : -^ X ^= 
^=.25. The product of tenths into units is tenths : 3 X^ 
=^^ = 1.5. The sum of the product, ,25 -\-1.5= 1.1 5 Ans. 
Again, 3.5 =f| and ^X^=}l^ = l.l5 Ans., as before. The 
value of the product is the quotient of its numerator dinded by 
the denominator. Hence the figures cut off from the right of 
the numerator are equal to the ciphers in the denominator ; but 
the ciphers in the denominator of the product, it will be per- 
ceived, are equal to the decimal places in both factors ; there- 
fore the multiplication of decimals may be performed by the 
following 

RULE. 

Multiply as in whole numbers, and point off as many places 
for decimals in the product as there are decimal places in both 
factors. 

If there are not so many places, supply the defect by prefixing 
eiphers, 

EXAMPLES. 

2. Multiply five hundredths by five tenths. 

Operation, 

.05 
,5 

.025 Answer, 

The product of tenths into hundredths is thousandths. In 
this example, the tenth's place in the product is wanting ; we 
must, therefore, supply it by prefixing a cipher. 



QuBiTioNs.— 25. What is the product of tenths into units ? 26. Of tentlis into 
tenths? 27. What is the rule for the multiplication of fractions? 98. Whai ii th« 
ralue of the product ? 
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3. Multiply 49.5 by 3.2. 
3^ 

99.0 
1485. 



.158.40 
4. Multiply 569.39 by 27.05. 
6. Multiply 6.791 by 2.67. 

6. Multiply 549.05 by 35.257. 

7. Multiply six hundred and seventy-five by twenty-sevcjn 
and three tenths. 

8. Multiply sixty-seven thousand by three hundredtlis. 

9. Multiply 34.56 by 1.3. 

10. Multiply 674.49 by 37.16. 

11. Multiply 5648 by 6.78. 

12. Multiply 7864 by 467. 

13. Multiply fifty-seven and three tenths by twenty-nine, 

14. Multiply thirty-seven thousand by three hundredths. 
*15. Multiply fifty thousand and seven tenths by four hun« 

dredths. 
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Art, 92.— 1. Divide twenty 

By Vulgar Fractions 
Operation, 

When no remainder will arise 
from the division, the terms of the 
dividend may bo divided by tha 
corresponding terms of the divi- 
sor. {See Art. 78.) It will bo 
seen that the decimal point im- 
plies a division of the numerator 
of the quotient' by its own denom- 
inator. 



five hundredths by five tenths. 

By Decimal Fractions. 
Operation. Proof, 

.5). 25 .5 



.5 Ans, 



'A 
.25 



We have seen that the decimal 
places in the product of any two 
factors are equal to the decimal 
places in both those factors. The 
divisor and quotient are factors of 
the dividend ; therefore the deci- 
mal places in the quotient and di- 
visor, taken together, must be 
equal to the decimal places in the 
dividend. Hence the 

RULE. 

Divide as in whole numberjf, and point off so many places for 
decimals in the quotient, that the decimal places in the quotient 
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and divisor, taken together, shall equal the decimal places in the 
dividtiid ; or, so many as the decimal places in the dividend 
exceed thoae of the divisor. If there are not so many, supply 
the dtfxieucy by prefixing ciphers. 

Obs. l.~The above rule may be illustrated by reference to the operation 
of the preceding question by Vulgar Fractions, thus: the ciphers in the 
denominator of the divisor and quotient are equal to the ciphers in the 
denominator of tlie dividend ; but the decimal places in the numerator of 
a decimal fraction are equal to the ciphers in its denominator ; therefore 
the decimal places in the numerator of the quotient and divisor, taken 
tt^ether, must be equal to the decimal places in the numerator of the 
dividend. 

2. Divide ^we tenths by twenty-five hundredths. 

Operation, 

.5=y*|j=^%%=.50 ; then .25).50(2 Answer. 

.50 

OB8.2.-Aiiuexing a cipher to a decimal fraction multiplies the terms of the fhietion 
bv 10, and, iheretore, does uot alter the value. (See Art. 61 ) Whenever the decimal 

S laces iu the divisor exceed those of the dividend, aimex a cipher or ciphers to the 
ividend ; this reduces it to the denomination of the divisor. . 

3. Divide thi-ee hundred and sixty-nine thousandths by nine. 

Operation, 
9).369 
.041 Answer, 
The necessity of prefixing a cipher to the quotient will be 
more readily seen by the following : jWo "^^=T^oTr' ^^ ^^^ 
remove the denominator of the quotient, and prefix the decimal 
point to the numerator, it will then be 41 hundredths, which 
IS not its true value ; but, by placing a cipher between the de- 
cimal point and the left-hand figure, the right-hand figure of 
the quotient will be made to occupy the thousandths' place, 
which will denominate the parts into which the unit is divided, 
or show their true value. Prefixing a cipher, therefore, divides 
the fraction, by multiplying its denominator. 

4. Divide 36.72 by 18. 6. Divide 21.7 by 7. 

18)36.72(2.04 7)21.7 

^ 3.1 

72 
72 

QcK«noK8.— 29. What is the rule for the divkion of decimals? 3(k How is the 
Qootifent pointed off? 31. Illustrate the rule. 
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6. Divide 2.17 by 7. Am. .31. 

7. Divide .217 by .7. Ans. .31. 

8. Divide .217 by 7. Ans. .031. 

9. Divide one hundred and seventeen and mne tenths by 
nine tenths. Ans. 131. 

10. Divide four hundred fifty-six and three hundred thirty- 
three thousandths by three hundredths. 

11. If three hundred fifty pounds of beef cost twelve doUara 
twenty-five hundredths, what cost one pound ? Ans, .035. 

12. If 665.05 pounds cost 25.42725 dollars, what will one 
pound cost? Ans. .04:5. 

Art. 93t — From the foregoing it appears that decimal frac- 
tions are like whole numbers in the following particulars : 

1. The figures that compose them have an appropriate place 
to occupy, from which they take their value. 

2. They take their name from the lowest right-hand place. 

3. They increase in value from the right-hand place. 

4. They can only be added by being first reduced to the 
lowest denomination. 

6. They are reduced by writing them in their proper place. 

They are unhke whole numbers in the following particu- 
lars : 

i 

1. They diminish in value from the imit's place. 

2. A cipher, placed at the left hand, diminishes their value, 

3. They may be written and treated as common fractions. 



FEDERAIi MONEY. 

Art. 94« — Federal Money is the coin of the United States. 
Its denominations are eagles, dollars, dimes, cents, and mills. 

From the above examples and illustrations in Decimal Frac- 
tions, 'we have seen that a decimal is the division of the unit 
into tens, and that from the unit's place towards the right 
hand it decreases in a tenfold proportion. If we examine the 
denominations of Federal Money, we shall find that all bear a 
decimal relation to the dollar, which is considered the unit. 
This will be seen by the following 
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TABLE. 

10 Mills =1 Cent. 

10 Cents =1 Dime. 

10 Dimes =1 Dollar. 

10 Dollars =1 Eagle. 

Obs. — The eagle is a gold coin, the dollar and dime are silver coins, 
the cent is a copper cola The mill is only imaginary, there being no 
coin of that denomination. 

The dime being 1 tenth of a dollar, it occupies the first, or 
right-hand place from the dollar; thus, 0.1. The cent, being 
1 tenth of a dime, and consequently 1 hundredth of a dollar, 
occupies the second place, or place of hundredths ; thus, 0.01. 
The mill, being 1 tenth of a cent, and consequently 1 thousandth 
of a dollar, occupies the third place, or place of thousandths ; 

D. D. c. M. 

thus, 0.001. Placing them together, 1 1 1 1. This may 
be read, one dollar, one dime, one cent, and one mill ; or, one 
dollar, eleven cents, and one mill — as eleven cents is equal to 
one dime and one cent. The same may be said of eagles and 
dollars ; thus, 25 dollars may be read, 2 eagles and 5 dollars, 
since 20 dollars are equal to 2 eagles. Write 4 eagles, 5 dol- 

£. D. D. C. M. 

lars, 8 dimes, 3 cents, 6 mills — 4 5 8 3 6. This may 
be read, 4 eagles, 5 dollars, 8 dimes, 3 cents, and 6 mills ; or, 
45 dollars, 83 cents, and 5 mills. Hence, it is evident that the 
denominations in Federal Money are dollars and decimals of a 
dollar, and may be treated as Decimal Fractions. Federal 
Money is denoted by this character ($) placed before the figure. 
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RULE. 

Write the denominations, add and point the result as in Ad' 
dition of Decimals. 

EXAMPLES. 

Art, S5« — 1. If I buy a bushel of wheat for $2.25 ; a bushel 
of com for $1.32 ; four yards of cloth for $14,285 ; how much 
do I pay for the whole ? 

— ^ m ■ 

QuBSTioNa.— 1. What is Federal Money ? 3. What are its denommnions ? 

9* 
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2.25 
• Obs. — ^The scholar will do well to 232 

turn now to the rule for reducing a i a." 9 fl f; 

vulgar fraction to a decimal 

$17,865 Ans. 

2. Bought 8 yards of cloth for $16.25|-; a pair of shoeg 
for 87^ cents ; a hat for $4.33 ; a whip for 42 cents ; a knife 
for 37|^ cents. How much did I pay for the whole ? 

Ans. $22,255. 

3. Bought a cart for $17.62 ; a wagon, $62^ ; a plough, 
$7.48 ; 4 rakes, $1.26 ; 3 hoes, $2.15 ; a pitchfork, 87 cents. 
How much did the whole cost?. Ans, $91.88. 

4. Purchased a barrel of flour for $9.25 ; 4 pounds of tea, 
$2.08 ; 2 gallons of molasses, 64 cents ; 3 pounds of raisins, 
S7J cents; 9 pounds of sugar, $1.2lj; 8 yards of calico, 
$2.23^. What is the amoimt of the whole ? 

Ans, $15,795. 
6. Add forty dollars, sixty-seven cents and three mills ; six 
hundred seventy-nine dollars, twenty-five cents and seven mills ; 
one thousand and four dollars, five cents, and five mills ; mne 
hundi'ed, ninety-nine dollars, thirty-nine cents and nine mills. 

Ans, $2723.384. 
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RULE. 

Write the numbers^ subtract and point the result as in Stib' 
traction of Decimals, 

EXAMPLES. 

Art. 96fl — 1. A man bought 50 bushels of wheat for 
$125.50 ; sold it for $145.75. How much did he gain ? 

Ans, $20.26. 

2. Bought 26 bushels of oats for $8.49 ; sold the same for 
$8.94. How much did I gain ? Ans, $0.45. 

3. Purchased a horse for $92 ; lost on the sale of him, 
$15.25. For how much did I sell hun ? Ans, $76.75. 

4. Bought 2 barrels of flour for $22.50 ; but, it being dam- 
aged, I am willing to sell it at $4.25 less. What must I re- 
ceive fdHit? -4w5. $18.25. 
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6. Bought 8 yards of cloth for $86; gave a $50 bUl. What 
must I receive in change ? Ana, $14. 

6. Subtract 1 mill from $333. Ans, $332,990. 

1, Subtract half of a cent from $100,000. # ^-^ ^f , fi ' 

8. Bought a wood lot for $879 ; sold the some for llOOOCSl. 
How much did I gain ? 

9. If a man's wages in a year amount to $1434, and he 
spends $928.45, how much does he save at the end of the 
year? 

10. How much must be added to $32.50 to make $1000 ? 



MITIiTIPIilCATION OF FEDBRAL MONEY. 

RULE. 

Write the numbers, and point the product as in MultipUcfH' 
Hon of Decimals, 

EXAMFLES. 

Art. 97« — 1. How much will six pairs of shoes cost, at 
11.37^ a pair ? Operation, 

1.375 
6 

Ans, $8,250 

It will be seen that the operation is the same as in simple 
numbers. The product will always be in the lowest denomina- 
tion of the given sum, imtil distinguished by points. 

2. What will 9 sheep cost, at $3.75 each ? Ans, $33.75. 

3. How much must be paid for 45 bushels of com, at $1.37 
per bushel ? 

4» What will 38 pounds of sugar cost, at 13^ cents per 
pound? Ans. $5.13. 

6. What will 3 dozen hats cost, at $4.75 each ? 

Ans, $171. 

6. What will 75 dozen eggs cost, at 15j cents a dozen? 

Ans, $11,625. 

7. How much will a man spend in a year, if he spend 12^J 
cents a day ? 

8. What will 55 yards of broadcloth cost, at $3.87^ per 
yard ? 
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DIVISION OF FEDERAIi MONEY. 

RULE. 

Write the numhi^s, and point the quotient as in Division of 
Decimals, 

EXAMPLES. 

Art. 98. — 1. Bought 8 bushels of wheat for $17.92. How 
much was it per bushel ? • Ans, $2.24. 

2. Bought 9 pounds of tea for $3.37^. What was it per 
pound ? Operation, 

9 )3.375 

.375 Ans, 

3. Bought tea to the amount of $3.37^, at 37^ cents per lb. 
What quantity did I buy ? Ans, 9 lbs. 

4. Bought 14 J bushels of com for $21.75. How much was 
it per bushel? Ans. $1.50. 

5. If a man pay $38,437^ for 20^ casks of lime, how much 
was it per cask ? Ans. $1.87^. 

6. Bought 6 yoke of oxen for $450. What was p^d for 
each ox? Ans, $37.50. 



SUPPLEMENT 
TO DECIMAL FRACTIONS AND FEDERAL MONEY. 

Art. 99. — 1. Purchased 49.6 pounds of butter of A., at 
12 J- cents per pound; 37.61 pounds of B., at 18f cents per 
pound; 155.05 pounds of C, at 20 cents per pound. How 
many pounds did I buy, and what was the cost of the whofe ? 

. J $44.23+. 
./i/wf. -J 242.06 pounds. 

2. When butter is worth 18 cents 4 mills per pound, how 
many pounds can be bought for $671.60 ? 

Ans, 3650 pounds. 

3. At 9 mills per yard, how many yards of tape can be 
bought for 46 dollars, 81 cents, 9 mills ? Ans, 5091 yds. 

4. If 6091 yards of tape be worth $45.§19, what is 1 yard 
worth ? Ans, 9 mills. 
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5. What will 629.21 feet of boards cost, at $20.18 per 
thousand ? 

6. What will 36 bushels 9 tenths of com amount to, at 1 
dollar 5 tenths per bushel? Arts, $55.35. 

7. If com be worth 3 and 5 tenths as much as potatoes^ 
which are worth 25 hundredths of a dollar per bushel, and rye 
5 tenths more than com, and wheat 2 and 4 tenths mor; dian 
rye, what is the value of wheat ? Ans. $(?<^5. 

8. Bought 4 cords of wood for $12.28 ; 15 pounds of beef 
for $1.25. How much do I pay for the whole, and how much 
more for the wood than for the beef? 

9. Bought 28 bushels of potatoes, at 28 cents a bushel •; 45^ 
bushels of apples at $1.12^ per bushel. How much did the 
whole cost, and iiow much more did the apples cost than the 
potatoes ? J i $69,027 J whole cost. 

^^- I $43,347* difference. 



BILLS OF PARCELS. 



Art. 100«— It is customary for the merchant, when he de- 
livers goods, to give also a bill of the articles, and their prices, 
with the amount cast up. Such bills are called Bills of Par^ 
eels. 



Concord, May 18, 1837. 
Mr. John Worthy, ^^^^ ^^ p^^^^ Trustkum, 

54 bushels of oats, at $0.63 per bushel $3,465 

12| bushels of wheat, at $1.50 per bushel 18.750 

7| cords of wood, at $3.45 per cord .25.875 

Received Payment, $48,090 

Peter Trustrum. 



Mr. Benj. Savage, ^^^^ o/ Joseph East, 

124 yards of broadcloth, at $3.87| per yard 

5| casks of nails, at $5.50 per cask 

112 pounds of iron, at 9^ cents per pound 

16 pounds of steel, at 18 cents per pound 

25 pounds of lead, at 9^ cents per pound 

1 hogshead of sugar, (8^ cwt) at $9.24 per cwt. ...... 

2| boxes of glass, at $7.50 per box 

$191,810 
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OOMFOUND NUMBERS. 

Art. 101 • — All preceding ntunbers have been simple ; that 
is, numbers whose sum may be expressed by a cerUiin number 
of units of one and the same kind, as 256. By reference to 
Nota^tion, it will be seen, that this expression is "2 hundreds, b 
tens, and 6 units, which, instead of being written separatel}', 
are expressed as two hundred and fifty-six units, which are 
said to be of the same denomination. But if a man have 10 
pounds and 2 shillings, he cannot add them so as to make 
12 pounds, nor 12 shillings, but they must be expressed sepa- 
rately. So if a man travel 3 miles and 25 rods, the &um is 
neither 28 miles, nor 28 rods; but they must,. in like manner, 
be expressed, the miles and the rods each by themselves. So 
of feet and inches, barrels, quarts, and pints. These are called 
different denominations. Hence, compound numbers are those 
which treat of quantities consisting of different denominations. 

TABLES OP COMPOUND NUMBERS. 

MONEY. 

Artt 102. — Federal Money. 

10 mills make 1 cent, rf. 

10 cents " 1 dime, d. 

10 dimes " 1 dollar, doL 

10 dollars " 1 eagle, e. 

The above denominations of Federal Money are authorized by the 
laws of the United States ; but, in the transaction of business in New 
England, we seldom hear any of them named but dollars and cents. 

" A coin is a piece of money stamped, and liaving legal value. The 
coins of the United States are, three of gold ; the eagle, half-eagle, 
and quarter-eagle ; five of silver, the dollar, half-dollar, quarter -dollar, 
dime, and half-dime ; and two of copper, the cent and half-cent Of the 
email foreign coins current in the United States, the most common are 
the New England four-pence-hcUf penny, or New York sixpence, worth 
6i cents ; and the New England ninepence, or New York shilling, worth 
12^ cents. The value of the several denominations of English money is 
difterent in different places. A dollar is reckoned at 4«. 6d in England ; 
£c. in Canada ; 6«. in New England, Virginia, and Kentucky ; 8«. in New 
York, Ohio, and North Carolina ; *l8. ^ in Pennsylvania, New Jersey, 
Delaware, and Maryland ; and 4«. 8d in South Carolina and Georgia." 

Art* 103« — English Money. 

4 farthings, ^r«.,make.., 1 penny, d. 

12 pence " 1 shilling, «. 

SOcihilliDgs ** 1 pound, /. or £. 



TIME. WEIGHTS. 107 

Art. lOL— Time, 

Time is the measure of duration or existence. 

60 seconds, «., make 1 minute, m 

60 minutes " 1 hour, A. 

24 hours ** 1 day, d. 

7 days ** 1 week, w. 

865i days, or 365 d 6 A., or 52 w., make 1 year, yr, 

''The year is commonly divided into 12 months, as in the following 
(able, called calendar months : 

M. D. M. D. 

1 July, 81 



Months. 


Days. 


M. 


D. 


1 January, 


31 


4 April, 


30 


2 February, 


28 


5 May, 


81 


3 March, 


81 


6 June, 


30 



8 August, 81 

9 September, 80 



10 October, 31 

11 November, 80 

12 December, 81 



Another day is added to February every fourth year, making 2^ dava 
in that month, and 866 in the year. Such years are called Bissextile, 
or Leap Year. To know whether any yeiu* is a common or leap year, 
divide it by 4 ; if nothing remain, it is leap year ; but if 1, 2, or 8 
remain, it is Ist, 2d, or 3d after leap year, llie number of days in tho 
several montlis may be called to mind by the following verse : 

Thirty days Imtli September, 
April, June, and November ; 
All the rest have tliirty-one. 
Excepting February alone, 
Wliicii hath twcnty-eiglit, nay more. 
Hath twenty-nine one year in four. 

The true solar year consists of 365 days, 6h. 48m. 579., or nearly 865^ 
days. A common year is 3C5 days, and one day is added in leap year to 
make up the loss of ^ of a day in each of the preceding years. This 
method of reckoning was ordered by Julius Caesar, 40 years before the 
birth of Christ, and is called the Julian Account, or Old Style. But, as 
the true year falls 11m. 8a. short of 365 ^ days, the addition of a day 
every fourth year was too much by 44m. 1 2«. Tliis amounted to one day 
in aoout 180 years. To correct tliis en*or, Pope Gregory, in 1682, 
ordered that 10 days should be struck out of the Cidendar, by callipgthe 
5th of October the 15th; and to prevent its recurrence, he ordered that 
each succeeding century divisible by 4, as 16 hundred, 20 hundred, and 
24 hundred, should be leap years, but tliat the centiuies not divisible by 
4, as 17 hundred, 18 hundred and 19 hundred, should be common years. 
TTiis reckoning is called the Gregorian, or New Style. The New Style 
differs now 12 days from the Old Style." 

Art, 105,— Trot/ Weight. 

Troy weight is used in weighing gold, silver, platina, diamonds, and 
other precious stones. The standard Troy pound of the United States, Js 
the weight of 22.794377 cubic inches of distilled water, weighed in air. 

24 grains, grs^ make 1 pennyweight, pwt. 

20 pennyweights " I ounce, oz. 

12 ouucej '* 1 pound lb. 
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Art. 166« — Apotltecaries* Weight 

TinB weight is used only by apothecaries and physicians in compoand 
ing medicines. 

20 grains, ^r«. make 1 scruple, 3. 

8 scruples " 1 dram, 3. 

8 drams " 1 ounce J. 

12 ounces ** 1 pound, fb. 

** The original standard of all our weights was a com of wheat taken 
firom the middle of the ear, and well dried. Tliese were called graini^ 
and 82 of tliem made one pennyweight But it was afterwards 
thought sufficient to divide tliis same pennyweight into 24 equal parts, 
still calling the parts grains, and these are the basis of the table of Troy 
weight, by whidi are weighed gold, silver, and jewelry. Apothecaries* 
weight is the same as Troy weight, only having diflferent divisions 
•between grains and ounces. Apothecaries make use of this weight in 
compounding their medicines, but they buy and sell their drugs by 
Avou-dupois weight. In buying and selling coarse and drossy articles, it 
became customary to allow a greater weight than that used for small and 
precious articles, and tliis custom at length established Avoirdupois, or 
common weighifc, by ^'liich all articles are weighed, with the following 
exceptions. Avoirdupois weight is about one-sixth part more than Troy 
weignt, — ^the former behig 7000 grains, and the latter 5760 grains. In 
buymg and selling by the hundred weight, 28 pounds have been called a 
quarter, 112 pounds newt.; but this practice of grossing, as it is called, 
is now pretty generally laid aside, and 25 pounds are considered a 
quarter, and 4 quarters (100 pounds) a hundred weight." 

Art. 107. — Avoirdupois, or Common Weight. 

This weight is used in weigliing most kinds of merchandise, and all 
metals, except silver and gold. 

16 drams make 1 ounce, oz. 

16 ounces " 1 pound, lb. 

28 pounds " 1 quarter, qr, 

4 quarters, " 1 hundred, cwt, 

20 hundred, " 1 ton, ton. 



MEASURES. 

Art. 108. — Linear Measure. 

This measure is used in measuring distances, lengths, breadths, heighths, 
and depths. 

8 barleycorns, 6ar, make 1 inch, in. 

12 inches « 1 foot, ft. 

8 feet « 1 yard, t/d. 

6i yards, or 16i feet, " 1 rod, orpole, rd. 

40 rods « 1 furlong, fur. 
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8 furlongs make 1 mile, mi, 

8 miles ** 1 league, lea. 

69|^ uiiles "^ ** 1 degree, d^. 

860 degrees " 1 cirde of the earth. 



^/^inches « 1 Unk, Ik, 

25 links « 1 rod, rd. 

4 rods,orl001i. ** 1 chain, cha, 

80 chains ** 1 mile, mi. 

''The original standard of English Long Measure, was abarleyoom 
taken from the middle of the ear, and well cb*ied. Three of these in 
length were called an inch, and then the others as in the table. Long 
Measure is employed for denoting the distance of places, and for measur- 
ing where length only is concerned. AVhen measure is applied to sur- 
&ce where both lengtli and bi^eadtli are concerned, it is cimed Square 
Measure. A square inch is a square mcasiu'ing an inch on every side. 
The table of Square Measure is made from that of Long Measure, by 
multiplying tlie several numbers of the latter into themselves. Thus, 12 
Inches are a foot in lengtli ; a square foot, Uien, is a square which meas- 
ures 1 foot, or 12 inches on every side, and contains 12X12—144 squarQ 
inches. Three feet in lengtli make a yard. A square yard is a square 
measuring 3 feet on eacli side ; but such a square contains 
(see figure) nine (3X8-=9) square feet; and when we say 
that a surface contains so many square feet, or square yards, 
we mean that the surface is equal to such a numoer of 
squares, meaning a foot, or a yard, on each side." 



Art, 109. — Cloth Measur^ 

This measure is used for measuring cloth, and^^ther goods which are 
sold by the yard or ell. 

2i inches make 1 nail, no, 

4 nails " 1 quarter, qr. 

4 quarters ** 1 vard, yd, 

8 quarters " 1 ell Flemish, E.Fl. 

6 quarters ** 1 ell English, E. R 

6 quarters " 1 ell French, E. Fr. 

87.2 inches ** 1 ell Scotch, K S. 

Artt llOt — Square Measure. 

This measure is used in measuring all kinds of surfaces, such as lan<l 
paving, flooring, plastering, and every thing which has length and 
oreadth. 

Gunter's chain, used by surveyors in measuring land, also in measnp 
log distances, is 4 rods, or 66 feet in length, and is composed of 100 linka 

144 inches make 1 square foot, ft. 

9 feet " 1 square yard, yd. 

80^ yards " 1 square rod, rd. 

27 2i feet " .1 square rod, rd. 

40 rods " 1 rood, ro, 

4 roods " 1 acre, «»* 

10 



I 
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640 acres rasike 1 square mile, mi. 

10 square chains " 1 acre, cur. 

6400 chains " 1 square mile, wi. 

Art. 111. — Solid, or Cubic Measure. 

Cubic Measure is used in measuring' solids, or any thing that has lh€ 
dimensions, length, breadth, and thickness. 

1728 inches make 1 foct, fl. 

27 feet " 1 yard, yd 

40 feet of round timber, or ) ^ ^ ^^^ 

50 feet of hewn timber, ) ^ 

128 feet 1 cord, cor. 

A perch of stone is equal to 24^ aibic feet, used by masons in meaa- 
nring stone walls. A square of earth is equal to 216 cubic feet. 

Art. 112. — Wine Measure. 

"Wine Measure is used in measming wine and all spirituous liquors, ex- 
cept porter, ale, and beer. 

4 gills make 1 pint, - pt. 

2 pints " 1 quart, qt. 

4 quarts " 1 gallon, gal. 

31 i gallons " 1 barrel, bar. t 

63 gallons " 1 hogshead, AM j 

■2 hogsheads " 1 pipe, p. \ 

2 pipes " 1 tun, t. 

Obs.— The wine gallon contains 231 cubic inches. 

The hogshead is used only in estimating the contents of cisterns, wells, 
or large bodies of water. The common gallon is 231 cubic inches. A 
gallon of milk, or malt liquor, is 282 cubic inches. 

"Four pounds of Troy Weight of wheat, gathered from the middle of 
the ear, and well dried, were called one gallon ; and this was the original 
standard of all Engli:jh measures, both hquid and dry ; and this was the 
same as the present wine gallon. But, in time, it became customary to 
use a larger measure in selling cheap liquors ; and this custom at length 
established the Beer Measure, which bears about the same proportion to 
"Wine Measm*e that Avoirdupois does to Troy Weight The JDry Measure 
was also made larger than the Wine Measure, and was at length estab- 
lished at about a mean between Wine and Beer Measure. The statute 
bushel for measuring coal, ashes, and lime, in Vermont, contains SS 
quarts, or 2553.6 cubic inchea" 

Bbmarks. — When measure is applied to magnitudes which have length, 
breadth, and thickness, it is called solid, or cubic measure. A solid inch 
is a body or block, having six sides, each of wliich is an inch square, and 
the nmnber of inches in a solid foot is equal t/) the number of such blocks 
that would be required to make a pile a foot square and a foot high. Now 
it would require 144 blocks to cover a squaie foot one inch high. Hence 
to raise the pile 12 mches high would require 12 tunes 144—1728 blocks 
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or Indies. In like manner it would require D solid blocks, a foot each way, 
to cover a square yard to the height of one foot, and 8 tunes 9— 2Y, to 
raise it 3 feet, or make one solid yard. A cord of wood is sometimes 
called 8 feet. In this case, four feet in length, four in breadth, and one 
in height==16 solid feet ; or 8 feet in length, 4 in breadth, and 6 inches in 
height, a foot ; that is, | of a cord is called one foot, |, two feet, etc In 
measuring lands, roads, etc., the distances ai-o usually taken in cliains and 
links. In ordinary business, feet and inches are the most c(»nmon meas- 
ures. By forty feet of round timber, in the table of solid measure, is 
meant so much roimd timber as will make forty feet after it is squared. 

Artt II3t — Ale, or Beer Measure, 

This measure is used in measuring porter, ale, beer, milk, and water. 

2 pints, jo<5. make 1 quart, qL 

4 quarts " 1 gallon, gal, 

36 gallons ** 1 barrel, bar. 

54 gallons " 1 hogshead, hkd. 

2 hogsheads " 1 butt, : butt, 

2 butts " 1 tun, tun. 

(bs.— The ale gallon contains 232 cubic or solid inchos. 

Art, 114» — i)rj/ Measure. 

This measure is used in measuring grain, fruit, seeds, roots, saltj sand, 
oysters, coal, etc 

2 pints, />/s. make 1 quart, qt 

4 quarts " 1 gallon, ffoL 

8 quarts ** 1 peck, pk. 

4 pecks " 1 bushel, bit, 

8 bushels " 1 quarter, qr. 

4 quarters " 1 chaldron, cIl 

Oas. — A gallon dry measure containa 258* cubic inches. 

A Winchester bushel is ISJ inches in diameter, 8 inches deep, and con- 
tains 215C| cubic inches. The coal bushel must be 19i inches in diame- 
ter ; and 36 bushels, heaped up, make a London chaldron of coal, the 
weight of wliich is 3166 lbs. Avoirdupois. 

Artt 115i — Circular Measure. 

Circular Measure is used for measuring circles, latitude and longitude, 
and in computing the revolution of the earth and other planets round the 
gun. 

60 seconds, " make 1 minute, ' 

60 minutes " 1 degree, ^ 

30 degi-ees " 1 sign, s. 

12 signs, or 860** 1 circle. 

" Every circle, without regard to its size, is supposed to be divided into 
860 equsd parts, called degrees, and these again to be subdivided into 
minutes and seconds ; so that the absolute quantity expressed by any of 
these denominations must always depend upon the «\za ol "^^^ cas^^ ^ 
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degree on the circumference of a circle, whoso radius or semidiametcr is 
58 mUes, is one mile ; if the radius is 58 rods, the length of the degree is 
one rod. In this measure are reckoned latitude, longitude, and the 
planetary motions." 

Art« 116i — Miscellaneous, 

12 units, or things, make 1 dozen, doz, 

12 dozen • " 1 gross, grok 

12 gross, or 144 doz. '* 1 great gross, O.gro 

20 things " 1 score. 

24 sheets of paper ** 1 quire, 

20 quires ** 1 ream. 

112 pounds ** 1 quintal. 

6 points " 1 bne. 

12 lines " 1 inch. 

4 inches " 1 hand. 

6 feet « 1 fsUhom. 

Obs.— Points and lines are applied to mcasarin? pendulums of clocks; hands, lo 
meaauzing horses ; fathoms, to measuring depths of the sea. 

Books. 

When a sheet is folded into two lea%'es, it is called Folio. 

"When folded into 4 leaves, it is called Quarto. 

"When folded into 8 leaves, it is cjiUed Octavo. 

When folded into 12 leaves, it is called Duodecimo, or 12 wo 

When folded into 18 leaves, it is called ISino, 

When folded into 24, it is called 24mo, 

When folded into 48, it is called 48mo. 

A gallon of train oil Tveighs 7^ ponnda 

A stone of butcher's meat weighs 8 " 

A gallon of molasses " 11 " 

A stone of iron " 14 ** 

A firkin of butter « 66 « 

Afotheroflead " 19^ cwt 

A barrel of flour " 196 poundsL 

A « of pork or beef " 200 « 

A " of soap « 256 

A quintal of fish ** 112 « 



REDUCTION. 

Artt 117t — ^Reduction is the changing of numbers from one 
denomination to another, without altering their value. 

1. In £6 *Is. 8d, 2qrs., how many farthings ? 

■ ■'■''• 

QxTcsTioNs.— 1. What is Reduction ? 2. By what numbers do you multiply in Ex- 
am^ Utf and why t 
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Ojyeration. It is plain, that if in one pound 

£6 7s, 8d. 2qrs, there are 205., in 6 pounds there 

20 are 6 times as many, or 120^.; 

127 and in £G 7s. there are 127*. 

12 Again, if in one shilling there are 

,f^32 I2d,, in 127if. there are 127 times 

"^ ^ 12, which, with the Sd, added, 

. equals 1532c?. Lastly, it is evi- 

QlSOqrs. Ans. ^ent that, if in 1 penny there are 

4 farthings, in 1532c?. there are 4 times the number of far- 
things, or 6130, the 2qrs. in the given question being added. 
Hence it appears, that in any given number of pounds there 
are 20 times as many shillings as pounds, 12 times as many 
pence as shillings, and 4 times as many farthings as pence. 
This process is called Reduction Descending, because higher 
denominations are brought into lower. 

2. In 6130 farthings, how many pounds? 

Operation, It will be seen that this question 

4)6130 is the reverse of the former; and 

12)1532 2qrs. ^^ ^ fartliings are equal to 1 penny, 

2l ^1917 9,d ^^ ^^^^ number of pence in Ql^Oqrs. 

^ — L * will equal the number of times it 

£6 75. 8c?. 2qrs. Ans, contains 4, or 1532c?. and 2qrs. 
over. Again, as 12o?. are equal to 1 shilling, so in 1532c?. the 
number of shillings will equal the number of times it contains 
12, or 127s. and 8o?. over. Lastly, since 2 0^. is equal to 1 
pound, 127*. must equal 6 pounds and 7*., because 20 is con- 
tained in 1275. 6 times, and 75. over. It is always to be re- 
membered, that the remainder is of the same denomination as 
the dividend, whatever may be the divisor. This latter pro- 
cess is cajled' Reduction Ascending, because lower denominations 
are brought into higher. By these examples, it appears that 
Reduction Ascending and Descending mutually prove each 
other. From the preceding operations we derive the followinej 
Rules : 



trt. 118. 

Reduction Descending, 

RULE. 

Multiply the highest denomina- 
tion given by that number which, 
expresses how many it takes of the 



10* 



Art. 119. 

Eeduction Ascending. 

RULE. 

Divide the denomination given 

by that number which expresses 

hoio many of that cferiomiturtum <! 
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EXAMPLES IN REOUCTIOIV. 



next lower to make one of (he 
higher, observing to add the next 
lower denomination to the product. 
MuUvply pounds by what makes a 
pound; shillings by what makes 
a shilling, and so on, untU you 
have reduced it to the denomina- 
tvM sought in the question. 



takes to make one of Che next high^ 
er. Divide farthinffs by as many 
farthings as it takes to make a 
penny; pence by as many pence 
as it takes to make a shilling, and 
so on, until you have reduced it to 
the denomination required. 



English Money, 



EXAMFLES. 



3. In 624 pounds, how many 
farthings ? 

6. If 6 shillings make a dollar, 
how many dollars in j£780 18s. ? 

7. How many pence in j£24 
16». Ud.l 

9. How many guineas, 28«. 
each, in £49 ? 



EXAMFLES. 

4. In 599040 farthings, how 
many pounds ? 

6. In 2603 dollars, how many 
pounds and shillings 7 

8. How many pounds in 5963 
pence ? 

10. How many pounds in 35 
guineas ? 



Troy Weight, 



11. In 18 Ihs. 11 oz. 6 pwt. 18 
grs., how many grains ? 

13. Bought jewelry weighing 
1 lb. 10 oz. 15 pwt. 20 grains. 

Paid S0«04 per grain. What did ! what was the weight ? 
I pay? I 



12. In 109122 grains, how 
many pounds ? 

14. If I pay $437.60 for jew- 
elry, at the rate of $0.04 per grain, 



Avoirdupois Weight, 



15. In 5 tons, 16.cwt. 3 qrs. 
12 lbs. 14 oz. 10 drs., how many 
drams? 

17. What will bo the cost of 
40 tons of lead, at $0.12 per 
pound? 

19. What must I pay for 20 
tons, 18 cwt. of hay, at the rate 
(^ 5 cts. per pound ? 



16. Reduce 3350762 dra. 
tons. 



to 



18. Bought lead to the amount 
of $10752, at $0.12 per pound. 
What was the weight ? 

20. How much hay can be 
bought for 12340.80, at 5 cts. per 
pound ? 



Apothecaries' Weight, 

21. Reduce 6fiJ 10^ 73 23 16 
grs. to grains. 

23. Reduce 2187 li; 33 13 13 
grs. to grains. 



22. In 39836 grains^how many 
pounds ? 

24. In 126453 grains, how 
many pounds ? 



QuEspoKs.— 3. What is the process called? 4. By what numbers do you divide 
to question 2? and why? 5. What is this process called? 6. What is the rule for 
Bedoction AMonding ? 7. For Reduction Descending ? 
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Lofng Measure, 



25. Reduce 640 degrees to 
feet 

To reduce degrees to statute 
siiles, multiply first by 69, and 
for the ^ in the multiplier take \ 
of the multiplicand. Thus : 
2)640 degrees. 
691 



6760 
3840 
320 



44480 miles. 

27. How many barleycorns 
will reach across the Indian 
Ocean, it being 46 degrees ? 

29. A teamster, after travellinor 
20 miles, met a man who offered 
him as many 6 cent jjieces for his 
load, as his larger wheel had turn- 
ed round times since he com- 
menced hid journey, the wheel 
being 20 feet in circumference. 
How much did he get for his 
load? 

31. How many barleycorns 
will reach round the globe, .it 
being 360 degrees ? 



26. In 234854400 feet, how 
many degrees ? 

To divide by 16|, first reduce 
16| to halves, and the dividend al- 
so to halves. Thus, 16|=33 iialf 
feet ; and 234864400=469708800 
half feet, which, divided by 83 
gives 142338 rods. 



28. IIow many degrees in 
594476200 barleycorns ? 

30. If a teamster receive for 
his load $264.00, being paid 6 
cents for each revolution of the 
larger wagon-wheel, the circum- 
ference l^ing 20 feet, how far 
had he travelled ? 



32. In 4755801600 barley- 
corns, how many degrees ? 



Land, or Square Measure. 



33. If in a county there are 
1200 square miles, how many 
square rods are there in this 
county ? 

35. How many square inches 
in 430 square acres ? 



34. How many square miles 
in 122880000 square rods ? 



36. In 2697235200 square inch- 
es, how many square acres ? 



Solidy or Cuhk Measure, 



37. How many solid inches in 
10 cords of wood ? 

39. In 40 cords, how many 
cord feet 7 

41. How many solid inches in 
a pile of timber containing 64 
Ions? 



38. Reduce 221 1840 solid inch- 
es to cords. 

40. In 320 cord feet, how many 
cords ? 

42. In 3732480 solid inches of 
round timber, how many tons ? 
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EXAMPLES IN REDUCTION 



Cloth Measure, 



43. Reduce 6324 yds. 3 qrs. 
3 na. to nails. 

45. What will 54 yds. 3 qrs. 
na. of cloth cost, at 12^ cts. an 
inch? 



44. How many yards in 101199 
nails ? 

46. If I buy cloth to the amount 
of $246.37^, at the rale of 12 J 
cts. per incn, how many yards do 
I buy ? 



Wine Measure, 



47. In 5 tuns, how many 
quarts ? 

49. What will be the cost of 
8 hhds. of wine, at $0.05 per 
pint? 



48. In 5040 quartSj how many 
tuns? 

50. How much wine can be 
bought for $201.60, at 6 cents 
per pint ? 



Ale, or Beer Measure. 



51. What will 40 hhds. of boer 
cost, at $0.02 p3r pint ? 



52. How much beer can be 
bought for $345.60, at 2 cents 
per pint ? 



Dry Measure, 



53. Reduce 8 ch. 10 bush. 3 
pks. 7 qts. 1 pt. to pints. 

55. How many pints in 30 
bushels ? 



54. In 19136 pints, how many 
chaldrons ? 

56. In 1920 pints, how many 
bushels ? 



Circular Measure, 



57. In 6 s. 28 dcg. iO m. 8 sec, 
how many seconds ? 

59. Reduce 7 s. 21° 30' 29" 
to seconds. 



58. Reduce 749408 seconds to 
signs. 

60. In 833429 seconds, how 
many signs ? 



Time. 



61. How many minutes in 10 
yrs. 30 da. 18 hrs. 45 m. ? 

63. How many seconds from 
May 1, 1830, to April 12, 1837, 
inclusive ? 

65. Alexander the Great as- 
cended the throne 332 years be- 
fore the Christian era. How 
many minutes from that period to 
1837? 



62. In 5303925 minutes, how 
many years ? 

64. In 219326400 seconds, how 
many years ? 

66. In 1140807240 minutes, 
how many years ? 
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SUPPLEMENT TO REDUCTION OF WHOLE NUMBER& 

Art. 120. — 1. How many dollars m £480 18». ? 

Am. $1603. 

2. In £332 16«. Sd, how many ninepences? 

V Ans, 8875 and 5d, 

3. How many times will a regular clock strike in 400 years ? 

Ans. 22776000. 

4. A man sold four trees standing in the forest, measuring 
as follows: 6 tons, 5 tons, 4^ tons, 3 tons, at 12^ cts. per foot. 
What was their value ? Ans. $92.50. 

5. A man buys 20 tons of hay, at 45 cts. per cwt. He 
pays a man 62^ cts. a day for himself, and 60 cts. for his team. 
It takes him 6 days to cart it. How much does the hay cost 
him? Ans, $186.75. 

6. How many plank one foot wide will it take to cover a 
bridge 60 rods in length, and 2 rods wide, and what will it 
cost, at 20 cts. per hundred feet ? a j 990 plank. 

^^' I $65.34 cost. 

7. If a boy be paid for wheeling a bushel of apples over 
said bridge 1 mill for every revolution of the wheel, which is 6 
feet in circumference, how much does he receive ? 

Ans. 19 cts. 8 m. 

8. Wliat will 2 tons of molasses amount to, at 6^ cents a 
pint? Ans. $262. 

9. A Vermonter, being in Boston, 80 miles from home, sold 
his dog and returned. ; At 6 o'clock the following night, the 
dos: left his new master, and at 6 o'clock the next momina: 
stood at the door of his foimer master. How many steps did 
he take of 8 inches each ? 

10. What will the plastering of a room, 15 feet square, the 
walls 9 feet high, amount to at 23 cents a square yard, deduct- 
ing for 2 doors, 7 feet by 3, and 2 windows, 5 feet by 3 ? 

An3. $17.71. 

11. How much time would a person lose in 20 years, by 
lying in bed half an hour later every day than he ought ? 

Ans. 162 days, 4 hours, 30 minutes. 

12. How many cords of wood would a man draw in 6 weeks, 
drawing 4 loads a day, and 6i cord feet at a load ? 

Ans. 117 cords. 

13. A merchant failing in trade, owes A. £15 7s. Od.; 
B. £69 11«. 6rf.; C. £102 16». lid.; D. £41 Id's. lOd.; 
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E. £139 lis. od. His whole estate is valued at £300. How 
raucli does he owe more than he is worth ? 

Ans. £69 135. 5d. 

14. How many shingles will cover the roof of a factory 100 
feet in length, one side of the roof being 40 feet in width, if 4 
shingles in width cover 2 feet in length, and 2 courses make a 
foot? Ans. 32,000. 

15. How many boxes, each 12 lbs., can be filled from a 
hogshead of sugar containing 7 J cwt. ? A7is, 70. 

10. In 40 bales of cloth, each containing 24 pieces, and each 
piece 42 ells Flemish, how many yards ? 

i Ans. 34,'7'76 yards. 

17. The sun travels through 6 signs of the zodiac in half a 
year. How many degrees, minutes, and seconds ? ♦ 

Ans. 180 deg., 10,800 m., 648,000 sec. 

18. How many English crowns, at 6s. Sd. each, in 10 Eng- 
lish guineas, at 285. each, and 24 pistoles, at 225. each ? 

A71S. 121c. Is. 4d. 
10. The forward wheels of a wagon are 14 J feet in circum- 
ference, and the hind wheels 1 5^ feet. How many more times 
will the forward wheels turn round than the hind wheels, in 
running from Concord to Boston, the distance being 60 miles ? 

Ans. 1734, rejectmg fractions. 



REDUCTION OF FRACTIONS. 

Art. 121 1 — 1. Reduce ^i-g- of a pound to the fraction of a 
penny. 

We have seen that integers of a higher denomination are 
brought into integers of lower, by multiplication, (see Art. 
117 •) and also that fractions are multiplied either by multi- 
plying the numerator, or dividing the denominator. (See Art. 
67.) Pounds are reduced to shillings by multiplying by 20, 
and sliillings to pence by multiplying by 12. Therefore, to 
reduce -j^ of a pound to the fraction of ajpenny, multiply thA 
fraction by 20 and 1 2, thus : 

Or thus : 

1 
yh X 20X12 =f If =^ Ans. 6 U U^ U 6 

It 

6 5=|-4»w. 
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As the numerator of the fraction is to be multiplied, place 
it with its multipliers on the right of the line, and 288, the 
dimor, on the left. Cross 288 and 12, and write 24 in the 
place of the larger number; 4 is contained in 20 five times, 
and in 24 six times. The answer, then, is 5 divided by 6, or 
f , in the lowest terms of the fraction. 

Obs. — ^It will be seen, that the only difference between reducing 1 pound 
to pence, and -^Jt of a pound, is, tliat in the latter case the multiplicand 
is a number diviaed ; consequentlv, liaving multiplied the numerator as 
we should a whole number, we divide the product by the denominator. 
To divide the product is the same as to divide the multiplicand. 

Artt I22t— To change fractions of a higher denomination 
into fractions of a lower denomination, we have the following 

RULE. 

Multiply (he numerator of the fraction^ or divide the denom- 
inator hy all the denominations hetween it and that denomination 
into which it is to be reduced, including the lower denomination, 

EXAMPLES. 

1. Reduce ^^ of a pound to the fraction of a penny. 

Ans. ^. 

2. Reduce ^^qq of a pound to the fraction of a farthing. 

Ans, ^. 

3. What part of a pound is -g^j cwt. ? Ans. §-. 

4. Reduce gV ^^ ^ 7^^^ ^ ^^® fraction of a nail. Ans. f , 

5. Reduce x^Vg- of a'pound to the fraction of a farthing. 

Art. 123» — It has been shown (see Art. 117) that Reduc- 
tion Ascending is the reverse of Reduc- 

Operation, tion Descending, and also, (Art. 68,) 

1 that a fraction is divided, either by di- 

tv viding its numerator or multiplying its 

^2 denominator. Farthings are reduced to 

^ pence by dividing by 4, and pence to 



\z=^Ans. shillings by dividing by 12; shillings to 
pounds by dividing by 20. Therefore — 
To reduce \ of a farthing to the fraction of a pound, divide 
the fraction by 4, 12, and 20. 

1 What part of a pound is ^ of a farthing ? 
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rKduction of rtACTioirs. 



Operations, 



ix4xi2x20=Timr 



Or thus : 2 

4 

12 

20 



1920 



^ — 1920 -^^« 



Arti 124i — To change fractions of lower, into fractions of 
higher denominations, ^c have, then, this 

RULE. 

Multiply tJie denominator of the fraction by all the denomi- 
nations between it and that into which it is to be reduced, and 
write the product under the numerator of the given fraction, 

2. Reduce f of a penny to the fraction of a pound. 



Operations* 



fxl2x20=rr«o = 5iF- 



Or thus : 6 
12 

4 n 



288 



$ 



^—Tihs 



Ans, 



As the denominator of the fraction is to be multiplied for a 
divisor, place it with its multipliers on the left of the line. 
Then, by cancelling, 5 on the right of the line, and 20 on the 
left, equal -J : therefore cross 5 and 20, and write 4 on the 
left. Multiply the remaining numbers on the left together, for 
a divisor. We have, then, the answer in the lowest terms of 
the fraction, ^^. 

3. Reduce J of a penny to the fraction of a pound. 

Ans. £^^. 

4. Reduce |- of a farthing to the fraction of a pound. 

Ans. 3 3^^. 
6. What part of a cwt. is J of a pound ? Ans. j^^. 

6. Reduce J of a nail to the fraction of a yard. Ans. ^y. 



QuBSTioN.— 1. What would be your multipliiH^ in reducing ttie Ihtotion of a poiuMi 
to Uie tVacUuo of a penny? 
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REDUCTION ASCENDING AND DBSCJBNDING. 



EXAMPLES. 



DESCENDING. 

Art. 125.— 1. Reduce ytts 
of a pound to the fraction of a 
farthing. 

3. Reduce ^j^ of a pound to 
the fraction of a penny. 

5. Reduce jg%-s of a guinea to 
the fraction oiTa penny. 

7. Reduce 4 of a guinea to the 
fraction of a pound. 



Guinea 1 
6 8S0 



8, 4 

1£ 



4=|- Ans, 

9. Reduce ^ of a guinea to 
the fraction of a penny. 

11. Reduce ^^ of a shilling to 
the fraction of a farthing. 

13. Reduce yj^ of a pound 
IVoy to the fraction of an ounce. 

16. Reduce -gj\^ of a hhd. of 
wine to the fraction of a qaart. 

17. What fraction of a rod is 
Yjj J of an acre ? 

19. Reduce -^^v of a mile to 
the fraction of a rod. 

21 . Reduce ssj^zTb of a degree 
to the fraction of a foot. 

23. Reduce yf g of a bushel to 
the fraction of a gill. 

26. Reduce ^rs o^ a tun to 
the fraction of a gill. 

27. Reduce ^^ of ^ of 4 pounds 
to the fraction of a penny. 

29. ^V of a pound is | of what 
fraction of 7 guineas ? 

^ of a pound is ^V of what 
fraction of 7 guineas ? 

^ of a pound is J of y'y of how 
many guineas ? 



ASCENDING. 

Art, 126.— 2. Reduce | of 
a farthing to the fraction of a 
pound. 

4. Reduce § of a penny to the 
fraction of a pound. 

6. Reduce | of a penny to tho 
fraction of a guinea. 

8. What fraction of a guinea 
is I of a pound ? 

* 



£ 

Is. 



$03, 4 
1 guinea. 



11 



4=1- Ans, 

10. What part of a guinea is 
IJ of a penny ? 

12. What part of a shilling is 
4 of a farthing ? 

14. What part of a pound Troy 
is |- of an ounce ? 

16. What fraction of a hhd. is 
II of a quart ? 

18. What fraction of an acre is 
Y^ of a rod? 

20. Reduce ^^fj of a rod to the 
fraction of a mile. 

22. Reduce f of a foot to the 
fraction of a degree. 

24. Reduce | of a 
fraction of a bushel. 

26. Reduce j of a 
fraction of a tun. 

28. -®^ of a penny is ^ of | 
of how many pounds ? 

-^7 of 1 penny is -j^ of what 
fraction of 4 pounds ? 

-y- of a penny is J of what frac- 
tion of 4 pounds ? 

30. Reduce ^ of jV of 7 vmn^ 
eas to the fraction of a pound. 



gill to the 
gill to the 
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31. Redace ^zjivfsif of a week 
to tlie fraction of a second. 

33. Reduce ^ jj jir of a year to 
the fraction of an hour. 



32. Reduce | of a second to 
the fraction of a week. 

34. Reduce i of an hour to the 
fraction of a year. 



Comparison of Numbers and Quantities. 

Artt 127» — ^We compare quantities md numbers, to as- 
certain what part the one is of the other. 

Things compared must be of the same kind, or those prop- 
erties compared must be alike. We do not compare rods with 
hours, nor minutes with days, but rods with f ods, and minutes 
with minutes. (See Art. 166.) 

The terms quotient, ratio, value of the fraction, each ex- 
presses what part the di^ddend is of the divisor. 



What is the quotient of 6 divided by 3 ? ^ 
What is the ratio of 6 to 3 ? 



What is the value of the fraction ^ ? 
What is one-third of 6 ? 
How many times greater than 3 is 6 ? 
What part of 3 is 6 ? 



yAns, 2. 



The answer to each question is the same, and obtained by 
the same process. The quotient expresses what part the divi- 
dend is of the divisor. The quotient, with unity over it, ex- 
presses what pai-t the divisor is of the dividend, f =y, and 
•|= J. That is, 6 is twice as large as 3, and 3 is half as large 
as 6. The numerator of a fraction is the same part of the de- 
nominator, that the fraction is of unity. 



1. What part of 4 is 3? 

Ans. 



3 
J' 



3. What part of 1 dollar is 
shilling? Ans. J. 

6. What part of 1 yard is 
quarter ? Ans, 



1 



1 



2. What part of 3 is 4 7 

Ans, |. 
4. What part of je lis Is.? 

Ans, '2's* 
6. What part of 2 yards is 1 
quarter ? Ans, \, 



RULE 



If the numbers consist of different denominations, reduce them 
to the same, and write that number which the question requires 
to be a part, as the numerator of a fraction, and the other as a 
denominator. 



BEBUCTION OF FRACTIONS. 
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7. What part of 2 yards and 2 
qrs. is 1 qr. ? 
yds. qrs. 
2-f-^=10 qrs. Ans, y*j. 

9. What part of 8 dollars is 2 
dollars and 25 cts. ? Ans. f ||. 

11. When wood is worth 4 dol- 
lars a cord, what part of a cord 
can be purchased for 2 dollars ? 

Ans. 1=1. 

13. What part of 5J is 3| ? 

Ans. -j'y. 

14. Whatpartof 7f is6§? 

Ans. J|. 



8. What part of 2 yards and 2 
qrs. is 1 yard and 1 qr. ? 
yds. qrs. 

1+1= ^V^'lAns -«-' 
2+2=10 qr^. S ' ^^'~'^' 
10. What part of 20 miles is 
8 mi. 6 furlongs ? Ans, ^. 

12. When corn is worth f of a 
dollar a bushel, what part of a 
bushel can be bought for J of a 
dollar ? 

8 ■ 4""^2 3~"6' 
15. What part of 7s. 6d. is 
4s. 2d. ? Ans. 



HA. 



f 



For a fuller illustration of the subjeci, see Art. 129. 



To reduce fractions to integers of lower denominations, and the 

reverse. 



Art. 128.-1. What is the 
value of f of a pound ? 

§ of a pound reduced to the 
fiaction of a shilling is |x20= 
-*^ of a shilling — which, reduced 
to a mixed number, (Art. 59,) is 
l^s. The J of a shilling reduced 
to the fraction of a penny, is 
iX 12=-Y-=4rf. Hence, to re- 
duce fractions of one denomina- 
tion to integers of a lower, we 
have this 

RULE. 

Multiply the numerator of the 
given fraction by that number 
which expresses how many of the 
next lower denomination make 1 
q/* that denomination in which the 
fraction is given, and divide the 
product by the denominator of the 
fraction. If there be a remainder, 
proceed as before, until it is re- 
duced to the lowest denomination. 
If there be still a remainder, place 
ttai the right of the last answer. 



Art. 129,— 2. Reduce 135. 
Ad. to the fraction of a pound. 

In j£l there are 240d. 1 penny 
then is giir of a pound, and I60d., 
the number of pence in 1 3s. 4d., 
is IJJ of a pound, or 160 times as 
much as 1 penny. Therefore, to 
reduce integers of lower, to frac- 
tions of a higher denomination, 
we have this 



RULE. 

Reduce the given numbers to 
the lowest denomination m£ntio7ied, 
for a numerator, and an integer 
of the denomination required to 
Hie same denomination for a de- 
nominator, and they will form the 
fraction required. 
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Obb. — ^Let questicm 2d be written upon the blackboard, in tbe follow- 
ing maimer, and illustrated. 

Teacher. Express by writing upon the bfaekboardf what part of a pound 

18 13H 

184- 40 

Scholar. 13^<. is — -— of a pound, which equals -j-. 

T. What kind effractions are those you have written? 

8. Complex. 

T. Remove the denominator of Uie numerator, and illustrate. 

40 40 
8. -:r "" — • To multiply the denominator it the same as to divide 
^V 60 ^^ 

ihe numerator, for, to multiply tlie divisor is the same as to divide the 

dividend 

2\ Remove the denominator of tlie fraction, and illustrate. 

40 
S. — — |. To divide the numerator divides the fraction, for, to divide 

the dividend divides the quotient. 
Let oUier questions be \vTitten and illustrated in a similar manner. 



3. What is the value of | of a 
shilling ? 

Operation. 



2 $ 
1 



5 
Ig 3 

15 = 7i Ans. 



Or thus : 
5 Ji^ 3 



15 



2$"" r =-"2=^^ "^"^^ 



4. Reduce Id. 2qrs. to the frac- 
tion of a shilling. 

OperatioTL 
Integer. d. qrs. 

Is. 7 2- 

12 4 



12 
4 

"48 



6)30(5 
48(8 Ans. 



Or, we may reduce the farthings 
to the fractions of a penny, and 
reduce the whole to an improper 
fraction. Thus : 



n=¥ 



2 

4 1$ 



8 



1$ 6 
1 



5=|- Ans. 



Obs. — ^It will be recollected that it was said (Art 60) that a mixed 
number is tlie quotient of a division, whose divisor was the denominator 
of the fraction. Consequently, example 10 is the quotient of a division 
whose divisor was 11. We have therefore only to multiply quotient and 
divisor together, or to reduce a mixed number to an improper fraction, 
and we have the^fraction of a cwt., which we divide by 20, to reduce it 
to the fraction of a toa Thus : — 



> 



QuKSTioNs.—l. Rule for reUucing fractions to integers of lower denominaUonsT 
2. Role ftii r^ucing iate^ers of lower denominations to a fraction of a higher ? 



REDUCTION OF FRACTIONS. 



125 



Operation, 





ewt qr. lbs. 
16 1 12 


oz. 

11 


dr. 

11 


11 

^0 


U0 
9 








11 


9= A- Ans, 





If there should be no fraction in 
the question, tlie lowest denominatioa 
mav oe reduced to a fraction of the 
higher. In example 12, the 36 min« 
utes may be reduced to the fraction 
of an hour ; thus, JJ= J. We then 
have 9f hours, a mixed number. 



6. What is the value of | of a 
mile? 

7. What is the value of J of a 
degree ? 

9. What is the value of ^j of 
a ton? 

11. What is the value of f of a 
month ? 

13. What is the value of 4 of a 
pound Troy ? 

16. What is ths value of | of 
an acre? 

17. What is the value of } of a 
yard of cloth ? 

19. What is the value of f of a 
dollar in shillings ? 

21. What is the value of | of a 
ton? 

23. What is the value of } of a 
hogshead ? 



6. Reduce 6 furlongs, 26 po. 
11 ft. to the fraction of a mile. 

8. Reduce 8 mi. 6 fur. 20 pa 
to the fraction of a degree. 

10. Reduce 16 cwt. 1 qr. 12 lbs. 
11 oz. lOj^ dr. to the fraction of 
a ton. 

12. Reduce 3 w. 1 da. 9 hr. 
36 m. to the fraction of a month. 

14. Reduce 8 oz. 11 pwt. lOf 
grs. to the fraction of a pound. 

16. Reduce 3 roods, 13 rods, 90 
feet, 108 in. to the fraction of an 
acre. 

18. Reduce 3 qrs. 2 na. to the 
fraction of a yard. f 

20. Reduce 4s. 6d, to the frac- - 
tion of a dollar. 

22. Reduce 11 cwt. qr. 12 lbs. 
7 oz. 1} drs. to the fraction of a 
ton. 

24. Reduce 49 gals, to the 
fraction of a hogshead. 



• 

Reduction of Vulgar Fractions to Decimal, 

Artt 130» — 1. Reduce J to a decimal fraction. 

In this example, \ being a proper fraction, the numerator 
will not contain the denominator ; but, by annexing a cipher, 
which reduces it to tenths, we can divide by the denominator. 
In 1 unit there are 10 tenths, but the example is one half of a 
tmit; therefore, one half of 10 tenths, which is 6 tenths, will 
be the answer. Hence the 

RULE. 

I. Annex a cipher, or ciphers, to the numerator, and divide hy 
the denominator, 

11* 
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II. If there be a remainder, a cipher, or ciphers, may he an* 
nexed, and the process of division carried on until there be no 
remainder, or the quotient is sufficiently exact. 

The decimal places in the quotient must be equal to the num^ 
her o/ciphers annexed to the numei'ator. 

If, after division, the quotient does not contain so many, sup* 
ply the deficiency by prefixing ciphers, 

2. Reduce J to a decimal fraction. An^. .75. 

3. Reduce f, \, and f , to decimal fractions. 

Ans. .625, .126, .6. 

4. Reduce \, f , \, \, and ^, to decimal fractions. 

Ans. .875, .3Y5, .Y5, .25, .5. 

5. Reduce J of f of J to a decimal fraction. 

Operation. 



% 

4 


1 


4 


1.00 



.25 Ans, 

6. Reduce f of |- of \, divided by f of | of ^, to a decimal 
fraction. Ans. 2.25. 

7. Reduce ^y to a decimal fraction. Ans, .04. 

8. Reduce -^f^ to a decimal- fraction. Ans, .6320Y1+. 

Art* 131* — To reduce a decimal fraction to a vulgar. 

RULE. 

Write down the given decimal, as a numerator, and for a de- 
nominator, write 1, with as many ciphers annexed as there are 
figures in the nwnerator, and then reduce the fraction to its 
lotoest terms, (See Art. 61.) 

1. Reduce .25 to a vulgar fraction. 

Operation, 



25 



25 

100 



\ Atis, 



QuBsnoNS.— 1. Rnle for reducing a Tulgnr fraction to a decimal? S. How many 
diocimal places ranst there be in the quotient? 3. If the quotient does not contaia a 
MiiDciciit Dumber of figures^ wbiU ie to be done ? 



* 
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%,' Reduce .125 to a vulgar fraction. 
8. Reduce .45 to a vulgar fraction. 

4. Reduce .24 to a vulgar fraction. 

5. Reduce .945 to a vulgar fraction. 



Ans, !>. 

Ana. -^jp 

Ans. ^. 

Ana. Jl^ 



To reduce Integers of different denominations to a Decimal 
Fraction of a higher denomination, and the reverse. 



Art* 132.— 1. Reduce 4 
pence 2 farthings to tlie decimal 
of a shilling. 

Operation. r^f^'^^uJ 
4 3 ™ penny; then, 

12 4:600 ^y '.''« "•? '■°' ^ 

ducmg vulgar frac- 

.376 tions to decimal, 
we have |=.6, or ^ of a penny. 
This, placed at the right of 4 
pence, 4.5, and divided by 12, the 
number of pence in a shilling, or 
because 4 pence is ^ of a shil- 
ling, gives .375 of a shilling. 
Hence the 



RULE. 

Place the numbers one above 
tmoiher, the highest denomination 
at the bottom. Divide the lowest 
denomination by that number 
which expresses how many of that 
it takes to make 1 of the next higher 
denomination^ writing the quo" 
tient at the right of the next higher 
denomination; and so proceed 
untU the whole shall be reduced to 
the required decimal, 

Oza.—'Jniegen of different denomtoar 
ttoDs may be reduced to a decimal of a 
higber, by reducing the given nmnbers to 
the lowe^ denomination mentioned for a 
numerator, and the integer, to which the 
given nmnbers are to be reduced, to the 
Mune denomination for a denominator, 
•nd dividing the numerator by the denom- 
inator. 



Art* 133«— 2. Reduce .375 
of a shilling to integers of lower 
denominations. 

As this question is the reverse 
of the former, and as the decimal, 
.375, was obtained by dividing 
th^ integers, it is plain, that ^e 
integers may be obtained by mul« 
tiplying the decimal by the same 
numbers. 

Operation, 
.375 
12 



Hence the 



4.500 
4 

2.000 



RULE. 



Multiply the given decimal by 
that number which expresses how 
many of the next lower denomi- 
nation it takes to make one of that 
in which the decimal is given; 
observing to point off as many 
places in the product, for decimals, 
as there are figures in ^ given 
decimal ; and so proceed ihrough 
all the denominations; and the 
several numbers at the left of the 
decimal points will be the answer 
required. 



Obs.— Pointing off the product is the 
same as dividing by the aenominator of 
the decimal. 



\ 
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3. Reduce 85. Ad, 2qrs, to the 
decimal of a pound. 

Op<irali<m, 



4 
12 

2|r 



2.0 

4.600 
8.3750|0 



.41875 



6. Reduce 4 oz. 4 p^vts. to the 
decimal of a pound. 

7. Reduce 4 oz. 8 drs. to the 
decimal of a pound. 

9. Reduce 2 cwt. 2 qr3. to the 
decimal of a ion. 

11. Reduce 3qrs. 2 lia. to the 
decimal of a yard. 

13. Reduce 20 li. 1 6 (il 48 sec. 
b the decimal of a day. 

15. Reduce 2 is. Gr/. to the 
decimal of a guinea. 



4. Reduce .41876 to int^eii 

of lower denominations. 

Operation, 

.41875 
_2 

s. 8.375000 
12 

d, 4.50000 
4 

qrs. 2.00000 

6. What is the value of .36 of 
a pound Troy ? 

8. What is the value of .28125 
of a pound ? 

10. What is the value of .126 
of a ton ? 

12. What is the value of .875 
of a yard ? 

14. What is the value of .845 
of a day ? 

16. What is the value of .876 
of a guinea ? 



Art. 134« — To reduce sliillings, pence, and farthings to the 
decimal of a pound, by inspection. • 

1 . Reduce *ls. Sd. 2qrs, to the decimal of a pound ? 

One shilling is ^ of a pound : therefore, two shillings is 
"fjS' or ^^. Having, therefore, any number of shillings given, 
if we take one half the even number, they will be reduced at 
once to the decimal of a pound. If there is an odd shillmg, it 
is the same as y^^ of a pound : Tg?^==.05. The farthing, which 
is 9g^ of a pound, is made to occupy the lOOOths place. But 
"sk^ is greater than joVs" ^Y "yT^o » ^^^re will, therefore, be 
a loss of yxioo ^^ every farthing ; but if we add one to the 
number, when they exceed 12 and do not exceed 36, and two 
when *ey exceed 36, the expression will be nearly so many 
lOOOths of a pound. 

2. Reduce 4s. 6c?. to the decimal of a poimd. 

Operation. 

.2 half of the even shillmgs, 
.024 farthings in 6d. 
.001 for excess of 12. 

.225 Ans. 
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If we call the farthiDgs in 6d, ^It^ * ^^^^ ^^ ^ ^ 1<>^ o^ 
i^nnr=rsV?r» ^^^ ^^ 1 ^ *^® lOOOths place, we have, in 
uus instance, precisely the decimal required. 

8. Reduce *Is, 8id, to the decimal of a pound. 

Operation. 

.3 half of the even shillings. 
.05 for the odd shilling. 
.034 farthings in S^d, 
.001 for excess of 12. 



.385 Arts, 

4. Find by inspection the decimal expression of 185. S\d., 
and lis. 8^. Ans, £.914 and £.885. 

6. Reduce to a decimal by inspection the following sums, 
and add them together, viz : — 155. Sd. ; Ss. lljc?. ; 105. 6ld. 
U 8^.; 2f^. Ans. 1.832. 

Decimals may be reduced back to shillings, pence, and far- 
things, by reversing the above process. Double the Jaft-hand 
figure, or tenths, for the shillings ; if the second figure be 5, 
or greater than 5, deduct 5 from it, and add 1 to the shillings. 
Then consider the second and third figures so many farthings ; 
if they exceed 12, deduct 1 ; if they exceed 36, deduct 2. 

6. Find by inspection the value of £.385. 
Y. Find by inspection the value of £.927. 

Ans, 185. 6d. 2qr8, 
8. Find by inspection the value of £.491, and £.984. 

Ans, 95. dd, Sqrs. ; 195. Sd, Iqr. 



OOMFOUND ADDITION. 

Art* 135* — 1. A boy bought a slate for 4c?. and a book for 
Bd. What did both cost ? Ans, Is, 

2. If I buy a book for 25. 4c?., another for 45. 8d,, what do 
I pay for both ? Ans. *I8. 

3. If a boy pay 45. 8c?. for a sled, and 55. for a ivagon, what 
does he pay for both ? Ans. 9s. 8d, 

4. How many shillmgs in 4i. 8c?. 9d. 3c?. 6d. ? 

Aha. ^%. ^d.« 



ISO COMPOUND ADDITION. 

6. How many pounds are 85. Is, 4i. Ss. ds, 5*.? 

Ans. £1 IQs, 

6. How many yards are 3 feet, 4 feet, 5 feet, 6 feet ? 

Ans. C yards, 

7. Bought two pieces of cloth; one 10 yards, 1 foot; the 
other 12 yards, 2 feet. What was the length of both pieces? 

Ans, 23 yards. 

8. What is the amount of £l 4s. 2d. ^qrs., and £10 8s. 3rf. 
and 2qrs. ? Ans. £11 125. Qd. \qr, 

9. Add £4 bs. (Sd. Sqrs., and £5 175. 7c?. 2qrs. 

£ s. d. qrs, 

4 6 3 In adding the first column, or col- 

5 17 7 2 umn of farthings, we find the amount 
To 3 2 1 Ans. ^^ ^^ ^ farthings. Now as 4 farthings 

are equal to 1 penny, we write the 1 
fai-thing over, in tlie line of farthings, and carry the 1 penny 
to the column of pence. One to 7 is 8, and 6 are 14c?. In 
14c?. there is 1 shilling and 2d. over, which we write in the 
column of pence, carrying the Is. to the column of shillings. 
One added to 17 is 18, and 5 are 23. In 235. there is £l 
and 35. over, which we write in the column of shillings, and 
carry 1 to the column of pounds. 

Had tlie numbers to bo added in the question been simple 
numbers, we sliould have had none to caiTy, because 5, in the 
column of units, is not equal to 1 in tbe column of tens. 
Again, had 14 been in the column of tens, we should have 
written 4 and carried 1. Lastly, had 23 been in the column 
of hundreds, we should have written 3, and carried 2, because 
23 in the right-hand column, is equal lo 2 in the left, and 3 
remain ; or, 23 hundred is equal to 2 thousand, and 3 hun- 
dreds remain. 

Art. 136t — From the foregoing questions and illustration 
we derive the following definition and ndes. 

Compound ADbmoN is the adding of numbers of different 
denominations. By different denominations is meant a dif- 
ferent name — as shillings, pence, farthings, etc. Were the 
numbers given to be added, all pence, or all farthings, thero 
would be but one denomination. 

RULE. 

I. Wnte numbers of the same denomination directly under 
each other, pounds under pounds, shillings under shillings, etc. 
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II. Begin to add at the right-hand column, observing to 
carry one for as many in that column as make one in the next 
left-hand column. 

Proof — The same as in addition of simple numbers. 

EXAMPLES. 

1. Bought 4 books at the following prices, viz., £l 4s. 6d.; 
£2 Ss. Sd. ; £2 Ids. lid. ; 2s. 3c/. 2qrs. To what did they 
amount? Ans. £0 10s. 4d. 2qrs. 

2. Add the following numbers: £46 205. Id. Sqrs.; £49 
185. 5d. Iqr.; £57 lls.dd. 2qrs.; £102 195. lOd. Iqr. 

Jus. £258 25. 8d. Sqrs. 

3. Add $286 12 cts. 6 m. ; $347 20 cts. 4 m. ; $119 18 cts. 
1 m. ; $542 93 cts. 9 m. ; $314 89 cts. 1 m. 

Ans. $1610 34 cts. 1 m. 

4. Add 45 lbs. 9 oz. 15 pwt. 18grs. ; 90 lbs. 6 oz^ 16 pwt. 
23 grs. ; 30 lbs. 10 oz. 11 pwt. 6 grs. ; 85 lbs. 11 oz. 13 pwt. 
4 grs. ; 91 lbs. 7 oz. 7 pwt. 23 grs. 











AVOIRDUPOIS WEIGHT 


• 








Ton 


cwt. 


qr. 


lbs. 


02. 


dr. 


Ton 


cwt. 


qr. 


lbs. 


02, 


40 


18 


2 


15 


14 


15 


19 


16 


23 


3 


13 


80 


19 


3 


17 


13 


12 


14 


13 


1 


19 


12 


C7 


11 


1 


12 


9 


7 


29 


11 


2 


12 


11 


79 


17 


1 


23 


15 


13 


39 


17 


1 


16 


9 


93 


13 


2 


26 


10 


11 


47 


19 


2 


19 


15 



fii 


5 


3 


3 


29 


10 


7 


2 


25 


11 


6 


I 


37 


8 


4 


1 


71 


5 


3 


2 


89 


G 


5 


1 



APOTHECARIES WEIGHT. 

17 
13 

9 

11 

10 



Hj 


5 


3 


3 


ffr. 


99 


11 


3 


1 


19 


102 


9 


7 


2 


6 


81 


4 


6 


1 


13 


120 


7 


3 


2 


18 


341 


6 


1 


3 


16 
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, 


CLOTH UBASURE. 








yd. 


qr, na. 




E.E. 


qr 


. na. 


E.Fr. qr. 


na. 


125 


3 2 




176 


4 


3 


69 


3 


2 


300 


1 3 




57 


3 


1 


76 


5 


3 


159 


2 2 




102 


1 


2 


57 


4 


1 


260 


1 1 




69 


2 


2 


89 


2 


1 


191 


3 3 




267 


4 


1 


97 


1 


2 


357 


4 2 




179 


2 


3 


88 


3 


3 








WINE MEASURE. 






• 


Tun 


7iM ^a/. 


9 


i. pt. 




7V» khd. gal. 


qt. 


pt. 


66 


2 57 


2 


\ 1 




86 . 


3 39 


3 


2 


79 


3 60 


a 


\ 




121 : 


2 51 


1 


2 


88 


1 49 


1 


1 




67 


1 19 





3 


91 


2 38 


2 


\ 1 




76 


1 29 


1 


2 


72 


3 20 


1 







167 • 


2 38 


2 


1 


61 


1 39 


1 


1 




129 i 


31 


1 


2 






ALE AND BE 


ER MEASURE 


• 






Jlhd. 


gal. 


qt. 


pt. 




Hhd. 


gal. 


qt. 


!>/. 


102 


21 


2 


1 




171 


29 


1 


1 


201 


39 


3 







169 


49 


3 





810 


42 


2 







289 


38 


1 


1 


412 


38 


1 


1 




169 


42 


1 


1 


121 


39 


2 


1 




128 


31 


2 


1 



16. Add 49 bushels, 3 pecks, 4 quarts, 1 pint; 39 bu 
1 pk. 5 qt. 1 pt. ; 59 bu. 2 pk. 3 qt. pt. ; 40 bu. 7 pk. 2 qt. 
1 pt. ; 150 bu. pk. 6 qt. 1 pt. ; 69 bu. 1 pk. 2 qt. pt. 

17. Add 360 degrees, 15 miles, 6 furlongS, 16 poles, 13 
feet, 6 inches; 240 deg. 19 m. 5 fur. 29 p. 11 ft. 5 in. 2 b.; 
159 deg. 51 m. 7 fur. 32 p. 14 ft. 7 in. 2 b. ; 201 deg. 63 m. 
8 fur. 15 p. 12 ft. 9 in. 2 b. 

18. Add 971 miles, 6 furlongs, 11 poles, 3 yards, 1 foot; 
239 m. 5 fur. 9 p. 2 yd. 2 ft. ; 269 m. 7 fur. 31 p. 1 yd. 2 ft. ; 
67 m. 6 fur. 9 p. 2 yd. 2 ft. ; 691 m. 5 fur. 8 p. 2 yd. 2 ft. 
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19. Add 69 acres, 2 roods, 1 rod ; 10 acr. 3 ro. 39 rd. ; 
88 acr. 1 ro. 32 rd. ; 150 acr. 3 ro. 29 rd. 

20. Add 150 years, 221 days, 13 hours, 31 minutes, 29 
seconds ; 230 yr. 300 d. 23 h. 49 m. 59 s. ; 191 yr. 149 d. 
21 h. 39 m. 23 s.; 359 yr. Y5 d. 23 h. 59 m. 19 s. 



COnCPOXTND SUBTRACTION. 

Art« 137« — 1. If a picture-book cost 4d. and a spelling- 
book lid., how much more does one cost than the other? 

2. James bought a book for 9c?. and sold it for 1*. How 
much did he gain by the bargain ? 

3. From 2*. Gd., take Is, 8c?. 

4. From 8*. 9g?. Sqrs., take Gs. Sd, 2qrs. 
6. From 4 qt«., take 3 pts. 

6. If a bushel of rye be worth Is. Gd., and a bushel of com 
65. id., how much more is the rye worth than the corn ? 

7. How much more is wheat worth at 9c?. 8c?. per bushel, 
than com at 75. Gd. per bushel ? 

8. How much more is 2 bushels 2 pecks, than 1 bushel 
8 pecks ? 

9. From £29 9*. Gd. Sqrs., take £23 10*. Id. 2qr8. 

Operation. ^ In this example, we write the 

difference between 2 and 3 far- 
things in the line of farthings, and 
proceed to the column of pence; 
^ 18 11 1 ^e carry none, because we bor- 

rowed none — but Id. from Gd. cannot be obtained ; we there- 
fore borrow as many pence as make a shilling, and say, 7 from 
12 — the remainder 5, we add to 6, in the upper line, and 
write 11 in the column of pence. We now carry 1 to the 
column of shillings, which is equal to the 12 pence we bor- 
rowed, and say, 1 1 from 9, which cannot be obtained ; again 
we must borrow as many of the denomination we have to sub- 
tract as make one of the next higher, which is 20s., and say, 
11 from 20, and 9 remain, which added to 9 in the upper 

QUESTIONS. — 1. What does Ck)mpo»ind Subtraction teach ? 2. Rule? 3. If the num- 
ber iu Uie upper lino be leaa than the cue standing under it, how may you proceed? 
1 Why do you carry 1 to the next left-hand column^ 

12 



£ 


s. 


d. 


qrs. 


29 


9 


G 


3 


23 


10 


1 


2 
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line, is 18, which must b€ written in the column of shillings. 
Lastly, the 20«. which wc borrowed, we pay by carrying 1 to 
the hue of pounds, which must be subtracted as in simple sub- 
traction. Hence, 

Art. 138. — Compound Subtraction teaches to find the dif- 
ference between two compound sums, or quantities. 

RULE. 

I. Write the less number under the greater, so (hat numbers 
of the same denomuialion mat/ stand directly under each other. 

II. J3e^in to subtract with the lowest denomination, and take 
the lower line from the one above it; proceed in this toay with 
all the deiiominations. 

III. Should the number in the upper line be less than the 
one standing under it, borrow as many units as make 1 in the 
ncvt hiyher denomination. 

IV. From tlie units borrowed, subtract the lower number, 
and to the difference add the upper number ; write their sum 
under the figures subtracted, observing to carry 1 to tite next 
left-hand column. 

Proof — The same as Simple Subtraction. 









EXAMPLES. 


• 










« 


TROV WEIGHT. 








Lbs. 
91 

87 


02. 

10 

11 


pwt. 
19 
15 


21 
19 


Lbs. 

39 

37 


02. 
11 
11 


pwt. 
14 
15 


20 
10 



AVOIRDUPOIS WEIGHT. 



Ton 


cwt. qr 


. lhs. 02. dr. 


Ton 


cwt. 




qr. 


lbs. 


122 


11 3 


22 13 12 


39 


11 




14 


20 


110 


13 2 


23 14 13 


37 


9 


• 


15 


19 






APOniECARI 


ES' WEIGHT. 








lb 


5 


3 3 ffr. 


ftj 


5 


3 


3 


^• 


21 


10 


7 2 10 


33 





6 


I 


13 


30 





6 I 17 


20 


7 


7 





14 
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WINE MEASURE. 








Gal. 


qt. 


Ti^ 


^». 


Hhd, gal 


. qt 


i?/. 


9^' 


11 


2 


29 


3 


GOO 3 


59 


2 





69 


3 


49 


2 


459 3 


47 


3 


1 






ALE AND BEER MEASURE. 








Ilhd. 


rjaL 


qU 


pt. 


Ilkd, 


gal. 


^/. 


i^'. 


981 


40 


1 


1 


1000 


37 


3 





392 


51 


3 





999 


49 


2 


1 



11. From 31 tuns, 3 hhd. 15 gal., take 29 tuns, 2 hhd* 
26 gal. 

12. From 39 yds. 3 q'*. 2 na., take 27 yds. 2 qr. 3 na. 

13. From 127 E. E. 3 qr. 2 na., take 121 E. E. 4 qr. 3 na. 

14. From 247 E. Fl. qr. 2 na., take 159 E. Fl. 2 qr. 1 na. 

15. From G71 E. Fl. 4 qr. 3 na., take 582 E. Fl. 5 qr. 2 na, 
\(j. From 971 mi. 6 fur. 11 p. 3 yds. 1 ft., take 439 mi. 

5 fur. 12 p. 4 yds. 2 ft. 

17. From G9 acr. 2 ro. 31 rd., take 49 acr. 3 ro. 37 rd. 

18. From 150 yrs. 221 d. 13 h. 31 m. 29 s., take 130 yrs. 
129 d. 14 h. 39 rii. 41 s. 

19. From 200° 15 mi. 5 fur. 16 p. 13 ft. take 150° 17 ra. 
Ofur. 17 p. 12 ft. 

20. From 240° 49' 31" take 159° 59' 41". 

21. From 9s. 21° 31' 42" take 7s. 22° 30^ 37". 

22. A note dated Feb. 3d, 1826, was paid March 12th, 1837. 
How long was it from4he first date until it was paid ? 

The time from one date to another may be found by sub- 
tracting the former date from the latter, observing to number 
the months in their order ; thus, January, 1st month ; Feb- 
ruary, 2d month, etc. 

A. D., 1837 3d mo. 12th day. 
A. P., 182G 2d mo . 3d day. 

Ans. 11 ys. 1 mo. 9 days. 
Oi». — The month, in casting interest, is reckoned 80 days. 

23. What is the time from June 3d, 1835, to July loth, 
1837 ? Alls. 2 yra, 1 m. VI 4- . 
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24. The latitude of a certain place is 42° 50' nortb ; that of 
another place is 39° 37' ; what is the difference of latitude ? 

Ans, 3013'. 

25. What is the difference of longitude between 39° 40', 
and 290 49' west ? Ans, 9° 51'. 

As every circle, whether greater or less, is divided into 360 
equal parts, or degrees, consequently, the circle described by 
the revolution of the earth on its axis every 24 hours, contains 
360 equal parts, or degrees ; and as 360 degrees are described 
in 24 hours, it is plain that in 1 hour, -^ of 360, or 15 de- 
grees, would be described; and, also, if 15 degrees be described 
m 1 hour, or 60 minutes, it is equally plain that 1 degree would 
be described in ^ of 60 minutes, or in 4 minutes, and 1 min- 
ute of a degree in 4 seconds. Hence, 

Art. 139« — To reduce longitude to time, we have the fol- 
lo^ving 

RULE. 

Multiply the longitude in degrees and minutes by 4,. and we 
have the time in minutes and seconds, 

EXAMPLE. 

Reduce 14o 15' to time. 14° 15' 

4 



57' 0" Ans, 

Art. 140. — To find the difference of time between any two 
places, having the time of one place given, and their difference 
of longitude. 

RULE 

Meduce the longitude to time, and add it to the given time, if 
ike longitude of the place whose time is required be east of the 
plaxie whose time is given ; and subtract it, if the longitude he 
west, 

Obs. — The reason of this is, because the farther we go east^ the later 
is it in the day ; and the farther west, the earlier in the day. That is, 
when it is 12 o'clock, at noon, in Jjondon, 16 degrees east of London it 
would be 1 o'clock, P. M. ; and 15 degrees west of Ixmdon it would be 
but 11 o'clock, A. M. 

QuKgTioNfl.— 5. How is the time from one date to another found ? 6. How many 
degrees in a circle ? 7. How many degrees does the earth describe in one hour, in its 
revolution round the sun ? 8. In one minute ? 9. In one second ? 10. What is the 
ruh for anding the dUS^reoco of Ume between two plaoes, the longitude being known f 
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26. When it is 12 o'clock in London, what is the hour in 
Boston, 70 degrees west longitude from London ? 

Ans, 7 o'clock 20 m. 

27. When it is 12 o'clock in Boston, what is the time in 



London, Ion. 70 deg. eiist ? 



Ans. 4 o'clock 40 m. 



COMPOUXD ADDITIOX AXD SUBTRACTION. 



ADDITION. 

lrt« 141. — 1. A man bought 
a horso f>r £32 10s. and a pair 
of ox8n for £'24 \\s. 6|ti. IIow 
much did botti cost ? 

3. If I pnrchase a farm for 
£1092 4s. Sd., for how much 
must I sell it to gain £57 19s. 
M.I 

6. A pip? of wine sprang a- 
leak, and 31 gal. 1 qt. 1 pt. were 
lost, and thore remained 86 gal. 
2 qts. 1 pt. How many gallons 
were there at first ? 

7. Thero was a silver tankard 
which weighed 4 lbs. 3 oz., the 
lid weighed 6 oz. 4 pwt. 6 grs. 
How much did both weigh ? 

9. A merchant bought a quan- 
tity, of sugar ; sold 9 cwt. 3 qrs. 
25 ibs.; had 7 cwt. 2 qrs. 17 lbs. 
left. How much did he buy ? 

11. From a piace of cloth were 
sold 6 yds. 2 qrs., and there re- 
mained 32 yds. 2 qrs. 2 na. How 
much was there at first ? 

13. A farmer has two mowing 
fields ; one contains 18 acres, 3 
ro., the other 12 acres, 2 ro. 24 
rds. How many acres in both ? 

16. A note dated July 20, 1834, 
was paid in 9 mo. 46 d. At what 
time was it paid ? 



SUBTRACTION. 

Artt 1 12* — 2. If a pair of oxen 
and a horse cost £57 Is. 6d. 2qrs,f 
and th3 horse cost £32 10s., what 
was th3 c»3t of the oxen ? 

4. If I sell a farm for £1150 
4s. 4d., and gain £57 19s. Sd. by 
tho bargain, what did the farm 
cost ? 

6. From a pipe of wine con- 
taining 118 gallons there leaked 
out 31 gal. 1 qt. 1 pt. How many 
rsraained ? 

8. If the weight of a silver 
tankard and lid be 4 lbs. 9 oz. 4 
pwt. 6 grs., and the lid alone weigh 
6oz. 4 pwt. 6 grs., what was the 
weight of the tankard ? 

10. A merchant bought 17 cwt. 
2 qra. 14 lbs. of sugar; sold 9 
cwt. 3 qrs. 25 lbs. How much 
had he left ? 

12. If-^from a piece of cloth con- 
taining 39 yds. 2 na., were sold 6 
yds. 2 qrs., how many remained ? 

14. A farmer has two mowing 
fields, containing 31 acres, 1 ro. 
24 rds. ; one contains 12 acres, 2 
ro. 24 rds. How many acres does 
tho other contain ? 

10. A note dated July 20, 1834, 
was paid June 6, 1836. How 
long was it on interest 7 



12* 
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multiplication; 

Art, 143,-^l. If a bushel of 
oats cost 3s. 6d.j how much will 
two bushels cost ? 

3. How much must be paid for 
4 books, at 4s. Zd. each 7 

6. What will 6 yds. of cloth 
cost at 3s. Sd. per yard 7 

7. How much beer in 8 bottles, 
each containing 2 qts. 1 pt. 2 
gi.? 

9. If 1 gallon of molasses cost 
2s. Sd. 3qrs,y what will 8 gallons 
cost 7 

s. d. qr, 

t If one gallon cost 
2s.8i. 39rs.,itisev- 



J£l 1 10 ident that 8 gallons 
will cost 8 times as much. We 
begin to multiply with the lowest 
denomination, which is farthings. 
8 times Sqrs. are 24qrs.=^6d. Oqr, 
Place a cipher in the column 
of farthings, and proceed to mul- 
tiply the column of pence, reserv- 
ing the 6d. found in 24(/rs. to be 
added ; 8 times Sd. are 64(2., and 
6c/. added are 70J.=6s. \0d. 
Write the lOrf. in the column of 
pence, and reserve the 5s. to be 
added to the column of shillings, 
l^sily, 8 times 2s. are 16s., and 
6s. added are 2ls.=£l Is. and 
lOd,, the answer. 



Art* 145i — Compound Mul- 
tiplication is when the multipli- 
cand consists of diiSerent denomi- 
nations. 



RULE. 



f 



Mvltiply the price by the quanr 
tity* When the quantity does not 



DIVISION. 

Art. 144.— 2. If 2 bashela 
of oats cost 7s., how mach are 
they per bushel 7 

4. If 4 books cost 17s., what 
will 1 book cost 7 

6. If 6 yds. of cloth cost 18s. 
4d.y how much is it per yard 7 

8. If 8 bottles contain 22 qts., 
how much does 1 contain 7 

10. If 8 gallons of molasses 
costal Is. 10(2., what cost 1 gal- 
lon 7 

^^^ ^ ^Q Q 8 gallons be di- 
2 8 3 vided into 8 parts, 
it is evident that one of these 
parts would be the price of one 
gallon. Thus, 1 pound divided 
by 8, gives a cipher as a quotient 
figure, which must be written 
under the column of pounds, and 
1 pound remains, which must be 
reduced to shillings : 1 X 20=20s., 
and Is. added =2 Is. Dividing 
21s. by 8, we have 2 as a quotient 
figure, and 5s. remainder, which 
reduced to pence, 6 X 12=60, and 
lOd, added=70<^., which divided 
by 8=zSd, and 6d, over; reduce 
6d, to qrs.y 6X4=24Q;rs., divided 
by B=z3qrs, ; we have then, £0 
2s. Sd. Sqrs., the answer. 



Art* 146« — Compound Divi- 
sion is when the dividend consists 
of dijSerent denominations. 



RULE. 

Divide the price by the quanr 
tity. When the quantity does not 
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exceed 12, set down the price ff 
one yard, one pound, or one gal- 
lon, etc,, and the quantity under 
the lowest for a multiplier, observe 
in^ to carry as in Compound 
Mdition. 



EXAMPLES. 

I. What will 9 yds. of cloth 
cost at 5s. Gd per yard 7 

3. What will 8 cwt. of cheese 
cost, at JCl 105. bd. per cwt? 

5. What will 24 yards of cloth 
cost at 15s. 36?. per yard Y 

£ «. d. 

' 15 3 WJien the multi- 

6 plier is greater 

4 21 g than 12, and is a 

4 composite number, 

10 o u Ans, component parts, 
75 in the last example, 6 X 4=24. 

7. What is the weight of 56 
casks of raisins, each weighiDg 1 
cwt. 2 qrs. 12 lbs.? 

9. How much will 66 acres of 
land come to, at £l 9s. 6d, per 
acre? 

I I . What will 1 08 boxes of su- 
gar weigh, each weighing 2 cwt. 
1 qr. 14 lbs. ? 

13. What will 1 12 yds. of cloth 
cost, at £1 10s. 6& per yard ? 

15. How much cloth will be 
required to make 121 coats, if, to 
make one, it requires 3 yds. 3 qrs. 
Sna.? 

17. What is the value of 336 



exceed 1 2, divide by the whole mum^ 
lily at once. Divide the highest 
denomination by the divisor ; then^ 
multiply the remainder, if any, by 
that number which expresses how 
many of the next lower denominO' 
tion make one of that, adding to 
the product the next lower denomir 
nation; divide this sum by the 
given divisor, and so proceed, 

EXAMPLES* 

2. If 9 yards of cloth cost £2 
9s. 6d,, what will 1 yard cost 7 

4. If 8 cwt. of cheese cost jSl2 
3s. 4d., what is it per cwt 7 

6. If 24 ^ards of cloth cost £18 
6s. what will one yard cost^ 

£ 8, d. 



6)18 



8, 

6 



4) 3 1 



15 3 Ans, 
her, divide by its componerU part$* 



When the dk- 
visor is greater 
than 12, and is a 
composite num^ 



8. If 56 casks of raisins weigh 
90 cwt, what is the weight of one 
cask? 

10. If 66 acres of land cost 
j^493 7s., what will 1 acre cost 7 

12. If 1 08 boxes of susar weifi^h 
256 cwt. 2 qrs., what is the weignt 
of one box ? 

14. If 112 yards of cloth cost 
j£l70 16s., what is it per yard ? 

16. If it take 476 yds. 1 qr. 3 
na. to make 121 coats, how much 
will it require to make one 7 

18. If 336 yards of cloth cost 



QUB8TION8.—1. What is Oompound Multiplication? 2. Compound Division? 3. Rolv 
Ibr Compound Multiplication? 4. Rule for Compound Division ? 5. How do you pro- 
eeed when the multiplier is a composite number Y 6. When the divisor is a oomposlta 
number? 7. How do you proceed when the multiplier is greater than 12, and nol • 
eompoBiie number ? 8. How, when the divisor is not Voompoeite nomber f 
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yards of cloth, at 2^. 6d per 
yard? 

19. What will 153 barrels of 
sugar weigh, each barrel weigh- 
ing 3 cwt. 1 qr. 14 lbs. ? 

As 153 is not a composite num- 
ber, we will first find the weight 
of 100, then of 50, then of 3 ; the 
Beveral products added will be the 
answer. Thus : 



cwt. 
3 



qr. 
1 



Ibe. cwt. qr. 

14X3= 10 
10 



lbs 
14 



33 3 0X5=168 3 
10 



337 2 weight of 100. 

168 3 weight of .50. 

10 14 weight of 3. 



616 1 14 weight of 153. 

The abov3 may be given in the 
form of a rule. 

When the m\iUlplier is not a 
composite number^ and is hun- 
dreas, multiply by 10, and this 
prodtict by 10, which mill give the 
product of 100, and this by the 
number of hundreds. For tens, 
multiply tlie product of ten by the 
number f tens ; for units, multi- 
fly the multiplicand^ The several 
products added will be the ansu>er 
sought. 



21. How much will a man 
spend in a year, if he spend 4d, a 
day? 

23. What is the value of 1900 
yards of linen at 5s. Shd. per 
yard ? ^ ^ 



jC40 125., what is the cost of one 
jrard ? 

20. If 153 barrels of sugar 
weigh 516 cwt. 1 qr. 14 lbs., what 
is the weight of one barrel V 

When the divisor is not a com" 
posi'e number, divide by the whole 
divisor at once, after the manner of . 
Lon*r Division, 

Thus, taking the last question, 



cwt 

153)516 

459 

57 
4 



qr. lbs. 

1 14(3 cwt. 



153)229(1 qr. 
153 

76 
28 



622 
152 



153)2142(14 lbs. 
153 

612 
612 



The divisor, 
1 53, is con- 
taiued in 516 
lliree times, 
and there is a 
remaitider of 
57. That is, 
if 153 barrels 
weigh 516 
cwt., 1 barrel 
wc ijrhs 3 cwt., 
and 57 remain- 
der, which are 
parts of a cwt. 



and must be reduced to quarters, 
the next lower denomination; 
therefore, multiply 57 by 4, and 
to the product add the one quar- 
ter, and divide the amount, 229, 
by 153. We now have 1 qr. as 
the quotient, and a remainder of 
76, which must be reduced to 
pounds by multiplying it by 28, 
and adding the '14 lbs. to the pro- 
duct. Again, dividing by 153, wc 
have 14 lbs. as the quotient. The 
several quotients, 3 cwt. 1 qr. 14 
lbs., are the answer. 

22. If a man in one year spend 
£6 Is. 8d. how much will he 
spend in a day ? 

24. If 1900 yards of linen cost 
jS542 55. \0d., what will one yard 
cost? 
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25. What wUl 68 hogsheads 
of lime cost, at jCl Is. 6^ per 
hhd.? 

27. What is the value of 26 
yards of silk, at 9s. S^d, per yard t 

29. How many gallons of beer 
in 14 bottles, each containing 3 
qts. 1 pL 1 gill ? 

31. What is the weight of 6 
chests of tea, each weighing 3 
cwt a qrs. 9 lbs. 7 

33. How many acres in 9 fields, 
each containing 12 acr. 2 ra 25 
rds.? 

36. How many cords oF wood 
in 37 piles, each containing 8 
cords, 28 ft 7 

37. How much will 17 casks 
of nails weigh, each weighing 
1 cwt. 2 qrs. 16 lbs. 3 oz. 7 

39. How many bushels of ap- 
ples can be put into 125 barrels, 
each containing 3 bu. 1 pk. 5 qts. 7 

41. If a ship sail 2 deg. 30 m. 
10 sec. in 1 day, how far will she 
sail in 30 days 7 

43. If 3 men build 14 rds. 8 
feet of wall in one day, how much 
jvili they build in 26 days 7 

45. If 1 yard of cloth cost 
£2 2s. 6(2., what will 229 yards 
cost 7 «. 

47. The moon passes through 
1 sign of the zodiac in 2 days, 
6 h. 38 m. 34 sec. In what time 
does it pass through 12 signs 7 

49. If one gallon of molasses 
cost 4s. 2d 29rs., what will 1000 
gallons cost 7 

51. If 1 pound of tea cost 8s. 
bd, 2qrs., what will 108 lbs. cost 7 

53. If I quintal of fish cost 
23s. 9d., what will 345 quintals 
cost? 



26. If 68 hbds. of lime cost 
£73 3s. 6d.y what is it per hhd. 9 

28. If 26 yards of silk be worth 
£12 6s. Id,, what will 1 yard be 
worth? 

30. If 14 bottles of beer con- 
tain 12 ^1. 2 qts. 1 pt 2 gUls, 
how much does 1 bottle contain ? 

32. If 6 chests of tea weie^h 
21 cwt 1 qr. 26 lbs., what is the 
weight of 1 chest 7 

34. If in 9 fields there are 113 
acr. 3 ro. 25 rds., how many in 
1 field 7 

36. If 37 piles of wood contain 
304 cords and 12 ft, how much 
in 1 pile 7 

38. If 17 casks of nails weigh 
27 cwt. 3 qrs. 23 lbs. 3 oz., what 
will 1 cask weigh 7 

40. If 125 barrels contain 426 
bush. 3 pks. 1 qt., how much 
does 1 contain 7 

42. If a ship sail 75 de^. 5 m. 
in 30 days, how far will she sail 
in 1 day 7 

44. If 3 men build 376 rods, 
10 feet, in 26 days, how much do 
they build in 1 day 7 

46. Bought 229 yards of cloth 
fc«- £486 12s. ed.'y what did it 
cost per yard 7 

48. If the moon pass through 
12 signs of the zodiac in 27 days, 
7 h. 42 m. 48 sec, in what time 
does it pass through 1 sign 7 

50. If 1000 gallons of molasses 
cost £210 8s. 4^., what is it per 
gallon? 

52. If 108 pounds of tea cost 
£45 13s. 6d, what will 1 pound 
cost? 

54. If 345 quintals offish cost 
£409 13s. 9d., what was it per 
quintal? 



Art* 147i— A concise view of the application of the i^iria- 
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dple employed in the addition of simple numbers to compouid 
numbers and fractioas : — 

Add 2 tens and 2 units. Add £2 and 2 shillings. 

Operation. Operation, 

tens, tinita. £ b. 

2+2 2+2 

10 20 

22 Ans. 42 A)is. 

Add ^ and \. 

Operation, 

I X 2=|, and f +i==-J- Arts, 

In each case it appears that the numbers to he added must 
lifi redziced to the lowest denomination mentioned ; and also, that 
they are reduced hj multiplying Hue higJier hj that tiumbcr 
which expresses how many of the lovjcr make one of the higher. 



-•— 
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Art. 148i — 1. What is the weight of two pieces of golJg 
one weighing 1 lb. oz. 6 pwt. 4 grrs. ; tlie other, 2 lb?. S oz. 

8 pwt. 16 grs.? Ans. 3 lbs. 3 oz. 14 pwt. 20 grs. 

2. A man has one wedge of gold, v(^ighing 25 lbs. 3 oz. 
12 pwt., 'md another weighing 1 lb. II oz. 12 pwt. 7 grs. 
What is the weight of the two ? 

Ans. 27 lbs. 3 oz. 4 pwt. 7 grs. 

3. A silversmith had a quantity of silver, weighing 2 1 lbs. 

9 oz. After refining it by melting, it weighed 15 lbs. 10 or. 
11 pwt. 19 grs. What was lost by melting? 

Am. 5 lbs. 10 oz. 8 pwt. 5 grs. 

4. What is the sum and difference of 3 lbs. 10 oz., and 
2 lbs. 11 oz. 7 pwt, 4 grs. ? 

j^^ { Sum : 6 lbs. 9 oz. 7 pwt. 4 grs. 

' I Difference : 10 oz. 12 pwt. 20 grs. 
6. What will 13 lbs. of coffee cfbst, at 1*. 2d. Sqrs. pel 
pound? Ana, I6s. lid, 3gr8. 
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6. What will 47 yards of cloth cost, at l7s. 9d. per yard? 

Ans. £41 145. 3d. 

7. How much will 10 cwt. of lead cost, at Id. per lb. ? 

Ans, £32 13*. 4(f. 

8. What is the value of 7 cwt. of sugar, at 4\d. per lb. ? 

Ans, £15 10s, 4d. 

9. What is the weight of 4 hogsheads of sugar, each weigh- 
ing 7 cwt. 3 qrs. 19 lbs. ? Ans. 31 cwt. 2 qrs. 20 lbs. 

10. Bought 1 J doz. large silver spoons, each weighing 3 oz. 
5 pwt. ; two doz. teaspoons, each weighing 15 pwt. 14 grs. ; 
three silver cups, each weighing 9 oz, 7 pwt. ; two silver- 
tankards, each 21 oz. 15 pwt. ; C silver porringers, each 11. oz, 
18 pwt. What is the weight of the whole ? 

Ans, 18 lbs. 4 oz. 3 pwt. 

11. If 6 ells cost £5 l7s. 6i., what will 1 ell cost? 

Ans, 19s. *ld, 

12. What must a man spend per month, to spend £17 14«, 
Ci. in a year? Ans, £l 9s. Ojc?. 

13. If 8 cwt. of cocoa cost £15 17«. 4c?., what is it per 
pound? ^ Ans, 4d. Iqr. 

14. If 132 bushels of oats oost'£20 125. 6d., what is the 
cost of one bushel ? Ans. 3s, Id, 2qr8. 

15. If 147 bushels of com cost £47 12*. 5d,, what does it 
cost per bushel ? Ans. 6s. bd, 3qr8. 

16. If 1 acre produce 152^ bushels of oats, how much will 
§ square rod produce ? Ans. 3 pks. 6 qts. 1 pt. 

17. How much wood in 11 piles, each containing 120 cords, 
7 cord-feet, 1 1 solid feet ? 

Ans, 1330 cords, 4 cord-feet, 9 solid ft. 

18. Multiply £80 12s. 6 J. by 9 ; divide the product by 6; 
multiply the quotient by 4 ; divide the product by 12, and 
give the result ? 

19. If it take a printer 297 h. 59 m. 24 sec. to set 108 pages, 
how long will it take him to set 1 page ? 

Ans, 2 h. 45 m. 33 sec. 

20. A person wishes to draw a pipe of wine into bottles, 
containing a quart, 2 quarts, Ij pint, ^ pint, of each an equal 
number. How many must he have ? 

Art, 149. — When it is required to find how many times, 
several quantities, each an equal number, may be had in a 
given quantity — 
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RULE. 

Reduce the given qtmntity to the lowest denomination rrun'^ 
Honed, for a dividend, and each of the other qiuintities to the 
tame denomination, and add them together /or a divisor. The 
guotient will he the answer, 

1 quart = 8 gills. The 1 pipe reduced to 

2 quarts=16 gills. gills equals 4032 gills, and 
1} pints = 6 gills. 4032 -r- 32 = 1 26 bottles^ the 

\ pint = 2 gills. Answer. 

32 gills. 

21. How many bushel, half bushel, and peck baskets, of 
each an equal number, will it take to contain 175 bushels ? 

22. There are four fields, one containing 10 acres, 2 roods; 
another 9 acres ; another 1 1 acres, 3 rooas ; another 6 acres, 
S roods, 30 rods. How many shares, of 65 rods each ? 

Ans, 94. 

23. A man left $1043.28 to be divided as follows : His wife 
is to have two thirds ; of the other third, his sister is to have 
one-half, and the remainder is to be divided between two 
nephews and nine distant relatives. To one nephew he gives 
8 shares, to the other 2, to each of the relatives 1 share each. 
What is the share of each respectively ? 

r Wife, $695.52 

Sister, 173.88 

Ans. < Nephew, 37.26 * 

do. 24.84 

L Relatives, 12.42 

24. What win 156 acres of land cost, at £5 65. 9c?. 2qrs. per 
acre ? Ans, £832 19«. 6c?. 

26. A. values a piece of land at $120, B. at $100, C. at $110. 
What is the average judgment ? 

A. 1 $120 The average is found by dividing the sum 

B. 1 100 q^ the several judgments by the number of 

C. 1 110 judges. 

8 ) 830 

%l\0 Ans. 

26, Two ffentlemen wished to exchange vehicles. One was 
ft yg» the other was a wagon ; but not being able to agree as 

QvuTioN.— 9. What is the rule for the 20th example? 
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to the conditions, referred the matter to A., B. and C, who de- 
cided as follows : A. said the owner of the gig should pay the 
owner of the wagon $20, and B. said he should pay $1 6 ; but 
C. said the owner of the wagon should pay the owner of the 
gig 1 10. What is the average judgment ? 

Ans, The owner of the gig must pay |8j-. 

In cases where the judgment of the referees is part on one 
side of the question, and part on the other, subtract one side 
from the other, and divide the remainder by the number of 
referees, and the quotient will be the answer. 

27. A. and B. wish to exchange watches, but cannot agree 
upon the diflference. They refer the matter to C, D. and K, 
and agree to abide by their decision. C. gives his opinion that 
A. should give B. $3. D. thinks the difference in B.'s favor is 
$4; but E. takes the other side of justice, and says B. should 
pay A. at least $1. What is the average judgment? 

Alls, A. must pay |2. 



SUPPLEMENT TO FRACTIONS. 

Art* 150* — A factor may he tramf erred from the numerator 

of a fraction to its denominator, and from its denominator to its 
numerator, without altering the value of the fraction. Thus, 

|=^^=|:=-|=i. Let it be required to separate the terms 

of j^ into their prime factors, and transfer the factor 2 from 
numerator to denominator, and the factor 5 from denommator 

2 i. 

to numerator. Thus, jK = ^^3 = 5x3 = ^ = f -^f =« X i=-nr' 

On wna*, principle is the factor 2 transferred from numera- 
tor to denominator, and the factor 5 from denommator to nu- 
merator ? 

On what page is the principle first illustrated? 

Repeat the language. 

Separate the terms of the following fractions into their prime 
factors, transfer as above, and illustrate. 

TlSr» 2 8» ]J7' 4 8' 2 5' 
EXAMPLES. 

1. What is the sum of f and J ? Ans. Y=li- 

13 
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2. If a man receive J of a dollar far 1 day's work, | for an- 
other, and f for another, liow much does he receive for the 3 
days' work ? Ans. %2\. 

3. If I receive f of a cord of bark from one man, and J from 
another, what part of a cord do I receive from both ? 

Ans, 1^. 

4. Add 5^, 6|, 2|, If. Ans. 15|. 

5. From \ take ^. Ans, f . 

6. From 12^ take 10|. Ans. If. 

7. Bought a piece of land containing 49^|^ acres. Sold 21| 
acres. How many were there left ? Ans, 28^. 

8. From ^ of a da^ take -^q of a minute. 

Ans. 5 h. 69f i m. 

9. From J of f of f 4 take i of f of |. -4w5. f . 

10. A man had 3 bags of money, containing in .•^ll 450 lbs.; 
in the first bag he had 230i|^ lbs., in the second 100|^}. How 
many were there in the third ? A.ns. 119|-f. 

11. From ^ of a pound take ^ of f of \ of |- of | of 8 shil- 
lings. Ans. £^\^. 

12. If a bushel of corn cost ^ of* a dollar, what will ^ of a 
bushel cost ? Ans. $/j. 

13. If ^ of a bushel of corn cost ^^ of a dollar, how much 
must be paid for 1 bushel ? Ans. %^. 

14. If -j^y of a hogshead cost £f |, what will be the cost of 
^ofahhd.? Ans. £\1\. 

16. Multiply 30 by 4 J of f of I of f , and divide the prod- 
uct by i of 8 of I of 21 Ans. 6f . 

16. 'Divide J- of f by f of f. Ans. f 

17. Reduce |^ of a pound, avoirdupois, to the fraction of a 
cwt. Ans. -j^^. 

18. Multiply J of a day, reduced to minutes, by the frac- 
tion \. Ans. 315 m. 

19. Reduce Zs^%d. to the fraction of a pound. Ans, ^C/^. 

20. Reduce y Jy cwt. to the fraction of a pound, avoirdupois, 

Ans. |. 

21. What is the value of || of a dollar ? Ans. 5s. lid. 

22. What is the value of |^ of a Julian year ? 

Ans. 257 d. 19 h. 45 m. 52 jf sec. 

23. What is the value of ^j of a guinea? Ans. 18s, 
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24. Reduce 4 cwt. 2 qrs. 12 lbs. 14 oz. 12yV drs. to the 
fraction of a ton. ' Ana, A. 

25. Reduce IG h. 36 m. 55 jV s. to the fraction of a day. 

Am. -f^. 

26. Reduce 2 qrs. 9 lbs. 10 oz. '7f^-drs. to the fraction of a 
cwt. Ana. \^. 

27. If 100 oranges cost 10 J.?., how many hundred may be 
bought for I05{^s, ? Ans, 10|. 

28. How much will J cwt. cost, a* 15^s, per owt. ? 

Ans. 35. Hid, 

29. If "I of a yard cost ISd., what will 1 yard cost? 

Ans. 28 

30. If f of J of I of a ship be worth J of f of ^^ of the 
cargo, valued at $36,000, what is the value of the ship ? 

Am. $46,000. 



CIRCniiATING DECIMALS. 

Art* 151 • — Circulating, or Recurring Decimals, are those 
that consist of a repetition of a number of digits, as .646464, 
etc., .4127127127, etc. ; in fact, every decimal that is not fbite 
is a circulating decimal, or is such, that if continued far enough, 
the same figures will again recur ; but it is only those of which 
the periods of circulation consist of a few figures, that gener- 
ally receive the definition of Circulating Decimals. 

When the circulation consists of the same digit repeated, it 
is called a Simple Circulate, and is distinguished by a point 

placed over it; thus, .111, etc. = .l ; .33 3 = .3, etc. When 
the period of circulation consists of more than one digit, 
it is called a Compound Circulate, and is distinguished 
by a point over the first and last repeating figure; thus, 

.234234234, etc.=.234. A Mixed Circulate is that which 
has other figures in it that are not repeated, as .7848484, etc., 

• ■ 

and these are represented thus, .784. 

As all operations, as multiplication, division, etc., of these 
numbers may be performed by the same rules which are giVep 
for common decimals^ and as but few cases occur in which 
those rules are not to be preferred, some rules only will be 
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giren for tlie reduction of circulating decimals to vulgar frac- 
tions, leaving the student to apply the rules. 

If, however, he should wish to pursue the subject farther, he 
can find his curiosity amply gratified by consulting the follow- 
ing authors : Brown, Cunn, Malcolm, Emerson, Donn, and par- 
ticularly Henry Clarke ; also, Dr. Wallis, all of whom have 
treated at some length the theory of Cue dating Decimals. 



REDUCTION OF CIRCUIiATING DECIMALS. 

Art* 152« — ^To reduce a simple, or compound circulate, to 
its equivalent fraction. 

RULE. 

Take the given decimal j considered as a whole 7iumbery for the 
numerator ; and as mxiny 9*^? as there are places in the circulate^ 
for the denominator. When there are any integral figures in 
the circulate, as many ciphers must he annexed to the numerator 
as the highest place in the repetend is distant from the dccimid 
point 

EXAMPLES. 

1. The circulate— .6= f=: f. 

2QA 36 4 

8. . - .09= 9%= yV 
4. - - 2.663=2/^3_^2tV 
6. - - 1.62= Iff 

Art. 153* — To reduce a mixed circulate to its equivalent 
fraction. 

RULE 

Subtract the finite part of the expression, considered as a 
whole number y from the wliole mixed repetend, taken in the same 
manner for tlie numerator ; and to as many 9's as there are re- 
peating places in the circulate, annex as 7nany ciphers as then 
are finite decimal places for a denominator ; thus — 

1, The circulate-.138=J-V5lp.= i.j^=jS^. 



2. Again— 2.418=24-V^4^2iJ4 = 2f 



5* 



Obs. — ^This role, as it is not of great practical utility, may be passed 
over until the review. 
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RATIO AND PROPORTION. 

Art» 154» — We arrive at a knowledge of particular quanti- 
ties by comparing them with other quantities, which are either 
equal to, or greater or less than those which are the objects 
of inquiry. We may inquire, liow much greater one quan* 
tity is than another ; or liow many times the one contains the 
other. The answer to either of these inquiries is termed a ra- 
tio of the two quantities. One is called arithmetical, and the 
other geometrical ratio. 

Art. 155« — Arithmetical ratio is the dijerence between two 
quantltiea. Thus, the arithmetical ratio of 6 to 3 is 3. It is 
sometimes expressed by two points placed horizontally be- 
tween the two quantities; thus, 6 "S^S, which is the same 
as 6— 3=3. 

Art* 156« — Geometrical ratio is the quotient arising from 
dividing one piantity by another. Thus, the ratio of 6 to 3. is 
f , or 2. Geometrical ratio is expressed by two points placed 
one over the other, between the two quantities compared; 
thus 6:3=2. If the ratio is not speciiied, it is always under- 
stood, to be geometrical. 

The two quantities taken together, are called a couplet. 

The number which is compared, being placed first, is called 
the antecedent, and that with which it is compared, the con- 
sequent. 

Of these three, the antecedent, the consequent, and the i^tio, 
any two being given, the other may be found. 

EXAMPLES. 

1. If the antecedent be 16, and the consequent 4, what is 
the ratio ? Ans. 4. 

2. If the antecedent be 18, and the ratio 3, what is the 
consequent? Ans, 6. 

Art. 157 • — Inverse, or reciprocal ratio, is the ratio of the 
reciprocals of two quantities. 

Obs. — The reciprocal of any quantity is a unit divided by that quan- 
tity. Thus, the reciprocal of 4 is i, the reciprocal of 3 is J. 

The reciprocal ratio of 6 to 3 is |^ to ^ ; that is, ^-4- J, which 



Qnie8TioK8.— 1. What is Ratio? 2. What is arithmetical ratto^ tk VIYmbX >ii ^Ipn^ 
Metrical ? 4. What is compound ratio ? 
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h equal to f . Hence, a reciprocal ratio is expressed by in^ 
verting the terms of the couplet. The reciprocal ratio of an- 
tecedent to consequent, is the direct ratio of consequent to 
antecedent. The direct ratio of 6 to 3 is f= 2. The recipro- 
cal ratio of 6 to 3 is f =^. 

Art* 158. — Compound ratio is the ratio of th^ products of 
ike corresponding terms of two or more simple ratios. 

Thus, the ratio of 9 : 3 is 3. 
And the ratio of 6 : 2 is 3. 

54 : 6 = 9. 

Obs. 1. — A compouDd ratio is not different in itn nature from a simple 
ratio. The term compound is used merely to denote the origin of the 
ratia 

Art« 159» — /» a series of ratios, if the consequent of each 
preceding couplet is the antecedent of the following one, th£ ratio 
of the first antecedent to the last consequent is equal to that 
Vfkich is compounded of all tlie intervening ratios. Thus, 

12 : 6 

6 : 18 
18 ? 3 

3 : 4 

Art« 160« — If we multiply all the antecedents together, and 
all the consequents together, it will he found that the ratio 
of the products of the antecedents to tlm product of the conse- 
quents, is equal to the ratio of 12, the first antecedent, to 4, tlie 
last consequent, which is ^=z3. 

Obs. 2. — Rejecting all the antecedents but the first, and all the conse* 
quents but the last, is cancelling equal factors from dividends and divi- 
sors. (See Art 42.) ' 

Arti 161 • — If, in the several couplets, the ratios are equal, 
the sum of all the antecedents has the laine ratio to the sum of 
all the consequents, which any one of tlie antecedents has to its 
wnsequent, Pius, 

Obs. 8. — It will be observed, in 
this example, that the terms of the 
ratio are not used as factors. The 
ratio is, therefore, not a compound 
ratio. 

It has already been shown ^Art. 44) that to multiply the 
diYidend with a given divisor, is the same aa to multiply the 



12 ; 


6=2 


10 : 


: 6=2 


8 : 


: 4=2 


6 


: 3=2 


36 : 


: 18 = 2 
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quotient, and to multiply the divisor with a given dividend, is 
Uie same as to divide the quotient. In Fractions the same 
principle was recognised, with this difference only in the mode 
of expression ; we substituted numerator for dividend, and de-- 
nominator for divisor. We shall now substitute antecedent for 
numerator or dividend, consequent for denominator or divisor, 
and ratio for value of the fraction. 

Art. 162. — To multiply the antecedent, or to divide the con- 
sequent, is the same as to multiply the ratio. (See Art. 44.) 

Thus the ratio of 12 : 6 is 2 

Vlultiply the antecedent by 2, the ratio of 24 : 6 is 4 
)ivide the consequent by 2, the ratio of 12 : 3 is 4 

Jt. 183. — To divide ilie antecedent, or to multiply tJie con- 
lent, is the same as to divide the ratio. 

Thus, the ratio of 8 : 4 is 2 

Divide the antecedent by 2, the ratio of 4 : 4 is 1 
Multiply the consequent by 2, tlie ratio of 8 : 8 is 1 

Art. 164.— 7\) multiply both antecedent and consequent by 
the same quantity, does not affect the ratio. 

Thus, the ratio of G : 3=2 ) 

Multiply both terms by 3, 18 : 9=2 >• the same ratio. 

Divide both terms by 3, 2:1 — 2) 

The ratio of two fractions, whicli have a common denomina- 
tor, is the ratio of their numerators. (See Art. 76.) Thus, 

The direct ratio of two fractions, which have a common nu- 
merator, is the reciprocal ratio of their denominators. (See 
Art. 77.) Thus, f : f =f 

Art. 165. — A factor may be transferred from antecedent to 
consequent, and from consequent to antecedent, without alter- 
ing the ratio ; observing, that when a factor is transferred, it 
becomes a divisor, and when a divisor is transferred, it becomes 
a factor. (See Art. 150.) 

Thus, the ratio of 16 : 2 x4=2 ) ^^^ ^^^ ^^j^ 

Transferring the factor 2, ^^ : 4 =2 J 

Art. 166. — It may be observed, in regard to ratio, that it 
exists only between quantities of the same nature, or, the 
things compared must be so far alike that one may be said to 
be larger or smaller than the other. For exami^le) «» tod. ^»b^- 
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not be said to be lonirer than an hour, nor can there be a com- 
parison between thetn in any respect, for there is no common 
property. But a rod can be said to be longer than a foot, for 
it is made up of feet. There may be, however, a relation be- 
tween the numbers which stand for quantities of a dissimilar 
nature. Thus, the ratio of 16 to 8 is 2. Now, 16 may stand 
for rods, and 8 for hours, which things bear no relation to each 
other. 

The subject of ratio is of incalculable importance, since it 
lies at the foundation of all arithmetical investigation. The 
practical nature of ratio will be seen by the following example. 

1. If 6 yards of cloth ccst 30 dollars, what will 12 yards 
cost ? The ratio of 12 : 6 is 2, which shows that 12 is twice 
as large as 6. It is, therefore, plain that the cost of 12 yards 
will be as much greater than the cost of 6 yards, as 12 is 
greater than 6. Therefore, 30x2 = 60, the cost of 12 yards. 
Again, if we know the price of 1 yard, we can repeat this price 
12 times, and thus obtain the price of 12 yards. If 6 yards 
cost 30 dollars, it is evident that one-sixth of 30 will be the cost 
of 1 yard. Although, strictly speaking, there is no relation 
between the cost and the number of yards, yet the ratio of 30 
to 6, considered as numbers merely, is a number which will 
represent the cost of 1 yard. Therefore, 30 : 6=5,. the cost of 
1 yard, and 5 X 12 = 60, the cost of 12 yards, as before. 

If we now compare the cost of the second with the cost of 
the .first piece, we shall find that the ratio is equal to the ratio 
of the length of the second piece, to the length of the first 
piece. Thus, 12 : 6 = 2, and 60 : 30=2. 

When two or more couplets of numbers have equal ratios, 
these numbers are said to be proportionals. Hence, (Art. 167,) 
Proportion is an equality of ratios. 

Arithmetical Proportion is an equality of arithmetical ratios, 
and Geometrical Proportion is an equality of geometrical ratios. 
Proportion may be expressed, either by the common sign of 
equality, or by four points placed between the couplets. 
Thus— 

8 •• 6=4 •• 2, or 8 •• 6 : : 4 •• 2, arithmetical proportion. 

12:6=8:4, orl2:6::8: 4, geometrical proportion. 

The latter is read, — ^the ratio of 12 to 6 equals the ratio of 
8 to 4, or 12 is to 6 as 8 is to 4. 

The first and last terms are called the extremes, and the oth- 
ers the means. 
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Art* 167* — The number of terms must be at least four, for 
the equality is between the ratios of the couplets ; and each 
couplet must have an antecedent and consequent. There may 
be, however, a proportion between three quantities ; for one of 
the quantities may be repeated, so as to form the two terms. 
Thus, 6: 12:: 12:24. 

Artt 188. — If four numbers are in geometrical proportion, 
the product of the extremes is equal to the product of the 
means. Tlius, 12 : 8 : : 15 : 10, for 12 X 10 = 8 X 16. 

Art* 169. — By multiplying the extremes and means together, 
a proportion is reduced to an equation. When the product of 
any two numbers is equal to the product 'of any other two, the 
numbers may be formed into a proportion by taking the factors 
on one side of the equation for the extremes, and those on the 
other for the means. Thus, 4x3 = 0x2. Making 4 and 3 
constitute the extremes, and 6 and 2 tlie means, we have the 
following proportion ; 4 : 2 : : 6 : 3. Form proportions of the 
following equations : 

6x 8= 4X12 

3X12= 4X 9 

4X V = 14X 2 

8X 9 = 12X 6 

Arti 170* — In compounding propoi-tion, equal factors may 
be rejected from antecedents and consequents. Thus : 

12: 4::9: t 
4: 8::3: 
0: 20: : : 15 

12:20::9: 15 
Art. 171. — If the corresponding terms of two or more ranks 
of proportional quantities be multiplied together, the products 
will be proportional. Thus : 

12 : 4:: 6:2 
10: 5:: 8:4 

120: 20:: 48: 8 
Art* 172. — If the terms in one rank of proportionals be 
divided by the corresponding terms in another rank, the quo- 
tients will be proportional. 

rp, „„ 12 : 6 : : 18 : 9 
^^^'' 6:2:: 9:3 

Then, V:f-.:V'I 
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Art. 173. — If to or from the terms of any proportion, there 
be added or subtracted the corresponding terms of any other 
proportion, having the same ratio, their sums or remainders 
will be proportional. Thus, 

14: 7:: 16: 8 
4:2:: 6 : 3 



18: 9::22: 11 
10: 5 : : 10: 5 



Art. III.— A factor may be transferred from one mean to 
the other, or from one extreme to the other, without altering 
the ratio, IG: 8: : 12*: 6. 

The scholar may be exercised upon the foregoing proposition, 
in the following manner : 

Teacher. What are the factors of the antecedent of the first couplet? 

Scholar. 4 and 4. 

T. Transfer one of these to the consequent, and illustrate. 
^\ 4 : J : : 1 2 : 6. To divide antecedent and consequent by the same 
quantity, does not affect the ratio. 

T. How does it appear that the antecedent has been divided? 

S. We have removed from it the factor, 4. Removing a factor from 
any quantity,- divides by that factor. 

T. Wliat are the factors of the antecedent of the second couplet? 

S. 4 and 8. 

7! Transfer the 4 to the consequent, and illustrate. 

/S. 4 : 1 : : 3 : J. 

7\ Remove the denominators from the consequents. 

S. 4 : 8 : : 3 : 6. 

T. What effect upon the consequents has removing the denominators? 

T. Is there a proportion between the four following numbers ? 4 : 2 : : 6 
: 8. Illustrate. 

8. 4X3-=2X6. 

2\ Remove the factor, 4, from the left of the equation, and illustrate. 

<^ „ 2 X 6 To divide both members of tbs equation by the same 

^' ^ —4 quantity, does not affect the equation. 

T. Do the four following numbers, 16 : 8 : : 12 : 6, constitute a propor- 
tion ? 
/S*. Tliey do. 
T. How do you know ? 

8. The ratios between the couplets are equaL 

T. Divide the consequents by 2, and will there then he a proportion? 
8. There will 

7\ Are not the ratios affected ? 
8. Tliey are. 

T. Why then is not tlie proportion destroyed ? 
8. The ratios are still equal 
T! lo what, therefore, does proportion consist ? 
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yS In equality of ratios. 

T. How do you ascertain vrlion the ratios are cqii;il ? 

S. By dividing the antecedents by tlio consequents, or by dividing con- 
sequents by antecedents, or by multiply iug the extremes together and tlie 
means together. 

T. How do you reduce a proportion to an equation ? How do you form 
a proportion from an equation ? Reduce to an equation the following 
proportion; 5 : 10: : 4 : 8. Adi^ 2 to each member of the equation, la 
the equation affected ? "Why not ? Add 2 to one member, and 3 to the 
other. Is the equation now affected ? Repeat the axiom. 

Let the teacher multiply exercises of this kind. 

Arti 1I5» — Inverse, or reciprocal proportion, is an equality 
between a direct and reciprocal ratio. Thus, 4 : 2 : : ^ : J. 
That is, 4 is to 2 as 3 is to 6 reciprocally. Sometimes tlie or- 
der of the terms is inverted, without wnting them in the form 
of a fraction. Thus, 4 : 2 : : 3 : C, inversely. In this case the 
first is to the second as the fourth is to the third. 

We have seen that a factor may be removed from antece- 
dent to consequent, and the reverse, and the proportion still be 
preserved. 

Art. 176» — The terms of the proportion may also be changed, 
provided that the equality of the ratios be not affected. Thus, 

12: 8:: 15 : 10 
12:15:: 8 : 10 ' 

8: 10:: 12 : 15 

8 : 12:: 10: 15 
10: 8:: 15: 12 
10: 15: : 8 : 12 
15: 10:: 12: 8 
15: 12:: 10: 8 

In all these changes the product of the extremes will be 
found equal to the product of the means. If, therefore, we 
have the product of the extremes, and one of the means, it is 
easy to find the other. We can, therefore, find any one term 
of the proportion when we know the other three, for the term 
sought must be one of the extremes, or one of the means. 
The operation by which, three terras being given, a fourth pro- 
portional is found, is called the '* Rul^ of Three," or " Rule of 
Proportion." There must always be three terms or numbers 
given, two of which are of the same kind, and the other of the 
kind of the answer required. 
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simple: proportion, or rul.e of three. 

Art« 117i — Pro] portion is of two kinds, Direct and Inverse. 
Proportion is direct, when the ratios are in the order in which 
the question is pioposed; Inverse, when one of the ratios is 
inverted. A question is known to belong to Direct Proportion 
when more requires morCy or Icsz requires less. More requires 
more, when the second term is grejiter than the first, and re- 
quires that the fourth be greater than the third. Less requires 
less, when the second term is less than the first, and requires 
that the fourth be less than the third. 

1. If 3 mon build 12 rods of wall in a given time, how 
many rods will 6 men build in the same time? 

In this question the ratios are in the order in which the 
question is j reposed, 3 : 12 : : G : the answer. More requires 
more: for, evidently, 6 men will perform more labor in the 
same time than 3 men. 

We may employ the same numbers in the proposal of a 
diflferent question, and the ratios will be inverted. 

2. If 3 men perform a certain amount of labor in 12 days, 
in how many days would 6 men perform the same ? 

In this question moVe requires less : for G men would re- 
quire less time to perform the same amount of labor than 3 
men : 3 is t,o reciprocally as 12 is to the answer, J : |- : : 12 : 
the answer. 

Of the three terms given in Proportion, two are called the 
terms of coudition, and one the term of demand. Thus, 3 
men, 12 days, are the terms of condition, and G men the term 
of demand. 

It may be observed that, in Proportional questions, the 
term of demand is the only term which presents any difficulty. 
The two other terms simply state a fact, or the condition upon 
which the conclusion rests, and are to be employed as the 
means of solving the difficulty. The answer to the question 
proposed, in Direct Proportion, depends upon the ratio of the 
term of demand to that term of the condition, which is of the 
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same name or kind. In Inverse Proportion, the answer depends 
not upon the ratio of demand to condition^ but of condition to 
demand. In either case,* this ratio multiplied into that term, 
which is of the same name or kind as the answer required, 
gives the desired result. 



Solution of Question \si, 

JXl2=:24i4ns. 

The ratio of 6 men to 3 men 
expresses how much more labor 
6 men can perform in a given 
time, than 3 men, f =2. They 
would perform twice as much. 
The first step in solving a ques- 
tion is to find the ratio ; tlie sec- 
ond, to multiply. If 3 men build 
12 rods, then 6 men will build 
J of 12=24 rods. 



3. If 5 tons of hay cost 10 
dollars, how many dollars will 20 
tons cost ? 

Does this question belong to 
Direct or Inverse Proportion ? 

How do you know ? 

What is meant by more re- 
quiring more ? Illustrate by ex- 
ample 3d. 

Which is the term of demand ? 

Which are the terms of con- 
dition? Stat^ the question ac- 
cording to the example given. 

What is the first step in the 
solution ? What is the second ? 

Which term presents the difl[i- 
culty ? 

How are the other terms to be 
employed ? 



Solution of Question 2d, 

-3X12=6 Ans. 

The ratio of 3 men to 6 men, 
expresses how much less time 6 
men would require than 3 men, 
to perform the same amount of 
labor. 

If 3 men will perform a certain 
amount of labor in 12 days, 6 
men will perform the same in J 
of 12=6 days. Also, if it takes 
3 men 12 days to perform a cer- 
tain amount of labor, it will take 
1 man 3 times as long, 3X 12= 
36, and 6 men one-sixth as long 
as 1 man, 36-r6=6 days. 

4. If 7 men reap a field of 
grain in 14 days, how many men 
can reap the same in 21 days? 

Does this question belong to 
Direct or Inverse Proportion ? 

How do vou know ? 

What is meant by inore re- 
quiring less? 

How do you know when more 
requires less ? 

Are the ratios direct or recip- 
rocal ? 

What do you mean by a recip- 
rocal ratio ? 

Is the ratio that of the demand 
to the condition, or of the condi- 
tion to the demand? State the 
question, and illustrate. 



Art. 178. — It has been stated that, in Proportion, we have 
dther the two extremes and one of the means, or the two 
means and one of the extremes given, to ^xid. \X^& q^^x. 

14 
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1. The extremes in a proportion 
are 12 and 4, one of tho means 6. 
What is tha other mean ? 

3. The means in a proportion 
are 8 and 6, and ons of the ex- 
tremes is 4. What is the other 
axtreme ? 

6. If a man travel in 3 days 
SO miles, how many miles can he 
iravel in 9 days ? 

Operation. 
5X60=180 Ans. 

If he travel 60 miles i n 3 days, 
the ratio of 9 to 3 shows how 
many more miles he could travel 
in 9 days than in 3 days. 



2. The extremes in a propoN 
tion are 12 and 4, and one of the 
means- 8. What is the other 
mean ? 

4. The means in a proportion 
are 8 and 6, and one of the ex- 
tremes is 12. What is the other 
extreme ? 

6. The extremes in a propor- 
tion are 12 and 9, and one of the 
means is 4. What is the other 
mean ? 



7. Tne extremes in a propor- 
tion are 12 and 9, and one of the 
means is 27. What is the other 
mean? 



From the preceding illustrations of ratio and proportion, we 
derive the following 

RULE. 

I. Write that term of the condition which is of the same 
nam£ or kind as the fourth term, or answer required, for the 
third term. If the Proportion be Direct, write that number 
which expresses the demand for the second, and the remaining 
term of the condition for the first. If the Proportion be 
Inverse, write the number which expresses the demand, for the 
first, andf the remaining term of the condition for the second 
term. 

II. Multiply the second and third terms together, and divide 
the product by tlie first. 

III. If the first or second terms consist of different denomina- 
tions, reduce both to the lowest mentioned. If the third term 
consist of different denominations, reduce it to tlie lowest, or the 
lowe?' to a fraction of the highest. 

IV. Since the second and third terms are factors of a divi- 
dend, and the first term is the divisor, any factor common to 
the first and second or first and third terms, may be r^ected. 

Obs. — For the statement of a question proportionally, the foregoing ra 
the rule, but for practice, the following has many advantages: 1st, It is 
more convenient for cancelling ; 2d, We avoid all fractions in the opera- 
Hod; Z^, We can often avoid the labor of the reduction of the terms. 
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RULE FOR CANCELLING. 

Draw a perpendicular, line, arid place the sign of the answer 
on the left, {if the answer is to be in dollars, this $ is called the 
sign ; if pounds, this £,) and the term which expresses the de- 
mand on the right of the line, and that term of the condition, 
which is of the same name or kind, on the left, and the remain- 
ing term of the condition, on the right. Meduce, cancel, multi- 
ply, and divide, cls before directed. 

If we do not wish to consider whetlier the proportion be 
direct or inverse, the following may be adopted : — 

RULE. 

Write that number which is of the same name or kind as the 
anstoer to the question, for the third term of the proportion. If 
the answer is greater than the third term, write the greater of 
the remaining terms for tlie second, and the less fork the first, 
hut if the answer is less than the third term, write the less of the 
remaining terms for the second term, and the remaining for the 
first. Reduce the terms, cancel, multiply, and divide, as before 
directed, 

EXAMPLE. 

Art. 179. — If 3 yards of cloth cost 18 dollars, what will 9 
yar<fs cost? 

Operation \st. Operation 2d, 

3 6 

$ : : : 18 3 : 1$ : : 9 
J. JS 

64 Arts, 64 Ans. 

Having stated the question and solved it, the student will 
give the following illustration at the black-board. This ques- 
tion belongs to Direct Proportion ; more requires more — the 
third term is greater than the first, and requires that the 
fourth be greater than the second. Having placed the name 
of* the answer for the third term, we write 9, the number ex- 
pressing the demand, for the second term, and 3, the remain- 
mg term of the condition, for the first. The answer depends 
upon the ratio of demand to condition. The ratio of 9 to 3 
Bnows how much more 9 yards will cost than 3 yards ; but 
3 : 18 : : 9 : the answer. The ratio of \% \ ^ c^y^^ss^^ SioA 
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cost of one yard. Hence, by analysis, if 3 yards cost 18 
dollars, one yard will cost y = 6, and 9 yards "will cost 
6X9=54. 

Teacher. In wliat does Proportion consist ? 
7\ How many ratios are there ? 
JSc/iolar. Two. 

T. How many circumstances in the given question affect the answer 
JS. One. ' 
T. What is it ? 

S. The difference between tlie number of men in the demand and 
condition. 

Operation Sd, 

3 

18 



54 Ans. 

TSiis mode of stnting t!»e question will admit of the same genera, illus- 
tration as the other. But a variety of illustrations may be employed, 
llie foUo^yng may be adopted. We place the sign of the answer on the 
left of the line, and first dispose of the term of demand, because it is the 
term which presents the difficulty. We place it on the right of the line, 
because it is to be a dividend. It is also properly the antecedent in the 
last couplet, whose consequent is the term sought We therefore place 
that terra which is of tlie same name, on the left, for a divisor, and close 
the statement by placing the name of the answer on the right. The first 
step in the solution is to find the ratio of demand to condition, which we 
find to be 3. Tlie second, to multiply the ratio into the name of the 
answer. We thus obtain 54 dollars, the answer. 

T. Do we necessarily, in the solution, first find the ratio of demand to~ 
condition ? 

S. We do not 

21 Why not ? 

8. We may reject from either f<uctor of the dividend, a factor equal to 
the divisor: *fi)r 18X3 = 9X6 — 64. 

T. If we reject the factor 3 from the divisor, and from 18, one of the 
factors of the dividend, how will the question read ? If we reject the 
ftictor 3 from the divisor, and from 9, one of the factors of the dividend, 
bow will the question then read ? 

31 Prove your answer to be rigjit, and also show the connection be- 
tween antecedent and consequent. 

S. We mny substitute in the place of the sign of the answer, the 
answer itself; we shall then have the means on the right, and the ex- 
tremes on the left of the line. We commence with the answer, or last 
consequent, and draw a line to its antecedent, or the demand, thence to 
the left, connectmg it with the condition, or firs* antece- 



9 



dent, thence to its consequent on the right, then back \7 

to the point of commencement. The statement then s^^^ia 
reads, consequent, antecedent, antecedent, consequent ' 

Thus antecedents are connected with antecedents, and consequents with 
ctxasequentSs 
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EXAMPLES. 

1. If 12 yards of cloth cost $48, what will 4 yards cost ? 

Ans. $16. 

2. If 4 bushels of wheat cost $8, how much will 16 bushels 
cost? Ans,i32. 

3. If a man earn $24 in 12 days, how much does he earn 
in 6 days? Ans. $12. 

4. If 8 yards of cloth cost $12, how much will 10 yards 
cost? Ans. $15. 

6. If 10 yards of cloth cost $15, how much will 8 yards 
cost? Ans. $12. 

6. If 6 acres of land are bought for $180, for how much 
may 15 acres be bought? Ans. $450. 

7. If 15 acres of land cost $450, what will 6 acres cost? 

Ans. $180. 

8. If 18 yards of cloth cost $36, what will 20 yards cost? 

Ans. $40. 

9. If *7 men be paid $8| for a certain amount of labor, what 
ought 25 men to receive at the same rate ? Ans. $30. 

Obs.1.— Mixed numbers must be reduced to improper fractions, and 
the numerators placed on that side of the line where the whole numbers 
would be placed. Let it be remembered, that the numerator of a frac- 
tion always occupies the same side of the line which a whole number 
would occupy, standing in the place of the fraction. (See question 14, 
below.) 

10. If 2 horses plough 5 J acres in a day, how many acres 
would 18 horses plough in the same time? Ans. 46 acres. 

11. If 3^ dollars will buy 6f yards of cloth, how many 
yards will $40 buy? Ans. 81 yards. 

12. If $12f buy 4^ yards of cloth, how many yards will 
$174 buy? Ans. 57 yards. 

13. If 1-^ of a bushel of wheat cost $2f, how much will 
60 bushels cost? ^n^. $115^. 

14. If -J- of a yard of cloth cost f of a dollar, how much will 
}. of a yard cost ? Ans. $2}. 

Read this question thus : What will 7 yards cost, if 1 yard 
cost 2 dollars ? 



QuxBTioics.— 13. When either of the terms is a compound quantity, what is the 
rale? 14. Analyze question 2d. 15. Rule for mixed nurabern V 16. 6w -^wY^xOo. ^mSs^ 
of the line te the namerator of a fhiction to be piaceA\1 

14* 
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Statement, 



1 2 



Now write each denominator on the fflde 
of the line opposite its numerator, thus : 

Operation^ 



$1 

1 
8 

3 



t 



15. If 3 horses consume 4^ tons of hay in 4 months, how 
many tons will 22 horses consume in the same time? 

Ans, 33 tons. 

' 16. If 1 yard of ribhon cost 8 pence, how many dollars will 
72 yards cost ? Ans, |8. 

^ 0BS.2.-"Whefi the answer is required in a 

different dcnomiQation from that given in 
the supposition, follow the tables from the 
denonunation given to the denomination re- 
quired. In the last example, the price of 1 
yard is 8 pence. The answer is required in 
dollars; therefore, continue the s&tement 
by sayinpf, 12 pence make 1 shilling, and 6 
diillings make 1 dollar, tlie denommation required. Then 6 times 12 on 
the left cancels 72 on tlie right ; 8 being the only number left on the 
right of the line, and there being no number on the left greater than 1, 
8 is the answer in dollars. 

17. If 1 pint cost lOcf., what will 3 hhds. cost in pounds? 



How 


many 
yd. 


1 


n yd. 

8 d. 
1 s. 




«. 





1 8 



$8 Ans. 



How many £ 



hhd. 
gal. 

qt. 

pt. 
d. 

8. 



Operation. 




$ hhds. 

63 gal. 

qts. 

pts. 

d, 

s. 

£ 



Reducing 
hogsheads 
to pints, 
see Red. 
Descend. 

Reducing 
pence to JB 
see Red. 
Afloend. 



£68 Ans, 



In this example 
the first and third 
terras are of dif- 
ferent denomina- 
tions, and the sec- 
ond term is dif- 
ferent from the 
answer sought j 
therefore, follow 



the tables until you find the name of the answer required, ob- 
serving to commence each successive step on the left with the 



QuKSTioNs.— 17. Repeat the CH>s. under quefftion liS. 18. What is the ratio of each 
ienu la tbed^aaad to each coiresponding t&m in the suppo^tioiiy in question 16? 
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denomination last placed on the right, thus : How many £ will 
3 hhds. cost? 

The facility of passing from one 
denomination to another will be 
readily seen in the statement of 
this question ; and also that the 
process of Reduction Descend- 
mg and Ascending employed in 
the ordinary mode, is rendered 
imnecessary by cancelling ; thus, 3 times 4, on the right, are 
equal to 12 on the left, and 2 times 10 on the right are equal 
to 20 on the left ; 63 being the only number left greater than 
1, and standing on the right, it is the answer in pounds. 

18. If 3 hhds. cost £63, what will 1 pint cost in pence ? 

Am. lOd. 



If 


1 hhd. 


is 63 galls. 


and 


1 gal. 


is 4 qts. 


and 


1 qt. 


is 2 pts. 


and 


1 pt. 


is 10 pence. 


and 


12 d. 


is 1 s. 


and 


20 8. 


is 1 £ 



Statement. 
How many pence, d. 
pts. 2^ 
qts. 4 
gals. 63 
hhds. 




Having made the state* 
ment, the connection be- 
tween the numbers may 
be shown by connecting, 
with a continued line, 
first, the sign of the an- 
swer on the left with the 
demand on the right, and 
the demand with a num- 
ber of the same name on the left, and this again with its equal, 
or its value, (as 3 hhds. with £63, its price,) on the right; 
and thus on from left to right alternately, until you come to 
the name of the answer, on the right ; then returning with the 
line to the sign of the answer where you commenced. 

19. If 1 yard of cloth cost 13 j shillings, how much will 12 
~ ■ ' Ans. £10. 



20. If 12 ells English cost 
£10, what will 1 yard cost? 

Ana. 13^9. 

21. If 1 pint of rye cost 2 
pence, what will 7 chaldrons 
cost in guineas ? 

Ans. 85|- guineas. 



ells English cost ii: 


i pounds ? 


Operation, 


m-y 




How many £ 


It EUE. 


EUK, 1 


$ qrs. 


Qrs., 4 


1 yd. 


Yd., 1 


408. 10 


3 




Shil., t0 


£1 



|£10 Ans. 
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22. If 1 pint cost lOd., what will 3 hbds. cost in dollars? 

Ans, $210. 

23. If 1 nail cost 3 farthings, how many pounds will 40 
yards cost ? Ans. £2. 

24. If 7 chaldrons cost 85} guineas, what will 1 pint cost 
in pence ? Ans. 2d, 

25. How many pounds will 3 tons of lead cost, at 2 far- 
things per ounce '? How many guineas ? How many dollars ? 

Ans, £224 ; 160 guineas ; $746|. 

26. What will 20 dozen pairs of gloves cost, at 4*. 6d. per 
pair? Ans, £5i. 

Ob8. 8.-4 shillings 6 pence may be reduced to pence— 54 pence ; or thus, 
4^ shilling»s»|«. 

27. How many yards of cloth may be bought for £32 10*., 
at I2s. 6d. per ell English? Ans, 65 yds. 

28. If i of a yard cost f of a shilling, how many guineas 
will 42 yards cost ? Ans. 6 guineas. 

29. If 96 lbs. of red lead cost £3 125., what is 1 lb. worth? 

Ans, 9d. 

30. What is the value of li cord of bark, if 4 J cords be 
worth $20''.25? Ans, $5.62 J. 

31. If 6 J yards cost $3, what will 9 J yards cost? 

Ans, $4,269+. 

32. How many miles will a man travel in | of a day, if in ) 
of a day he travel 5120 rods ? Ans, 20 miles. 

33. If ^Q of a barrel of flour serve 3 men 1 day, how much 
will be sutiicient to serve 402 men the same length of time? 

Ans. 7y^^ barrels. 

34. A man owning | of a coal mine, sold J of his share for 
$36000. What was the value of the mine ? Ans, $80000. 

35. What will 8 bales of cloth cost, each bale containing 
12 pieces, and each piece 27 yards, at $54 per piece, and what 
will be the cost of 1 yard ? 

Ans, The whole $5184, and 1 yd. $2. ^ 

36. If $100 gain $6 in one year, how much will $450 gain 
m the same time ? Ans, $27. 

37. If 17 tons 12 cwt. of u-on cost £165, what will be the 
cost of 2 cwt. ? Ans. 18s. 9d. 

38. If 112 lbs. of beef cost IBs, Sd„ what is 1 lb. worth? 

Ans, 2d, 

39. If a man travel 200 miles in 16 days, what is the aver- 
ag^e distance for every 3 days ? Afis, 40 m. 
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40. If 4 of a yard cost J- of a pound, what will 60 yards 
cost in dollars ? Ans. $240. 

41. If 30 horses consume 70 bushels of oats in 4 weeks, how 
many bushels will 9 horses consume in the same time ? 

Ans. 21 bushels. 

42. A merchant bought a number of bales of velvet, each 
containing 129^^ yds., at the rate of $7 for 5 yds. Sold the 
same at the rate of $11 for 7 yds., and gained $200 by the 
bargain. How- many bales were there? Ane, 9 bales. 

Ope7'ation, 

■xri • v 1 FUIST STATEMENT. 

Yds. in a bale. 

19017 3500 



How many $ 
yds. 1 



6 yds. 
11 $ 



55=$7f 



Sold 5 yds. for $7f 
Bought 5 yds. for $7. 

Gained on 5 yds. $ 



6 



SECOND STATEMENT. 

Bales 200$ 
$ $ 0yT 

$ yds. 
yds. $$fifiM 9 

1 bale. 



9 bales Ans. 

0BS.4^In the above question it is necessary to make tira statementSb 
First, to find the gain on 6 yards. We then say, on how many bales ia 
$200 gained, if ^ of a dollar is gained on 5 yard^, and -^^- yards make 
Ibale? 

43. If 500 men cpnsume 102f ^ barrels of flour in 9 months, 
how many barrels will 365 men consume in the same time ? 



Operation 1st. 
c^ 7500 



500 : 365 : : 



7500 



How many bbls. 
Men $00 



Operation 2c?. 
7500 



Then, 5x73=365 

The first and second terms are 
now equal, and may be rejected. 
The answer is therefore 75. A 
divisor transferred from one an- 
tecedent to the other, becomes 
a multiplier. 



n 



H$ men ^ 
7500 bbls. 



75 bbls. Ans, 
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44. A merchant bartered 5| cwt. of sugar, at 6f rf. per lb., 
for tea at 8f s. per lb. How much tea did he receive ? 



Operation 1st. 
6f =V cwt- V of ip=«-V-^ 



H= 



69 

4 



S. 



^® of *-2df —^2.8 

8 "' 1 '^ 8 



2_7 V 5 9 3 6 



Operation 2d, 
5^=^^ cwt. 

8 s 69« 
8" — ¥ •'• 



1 60272 
3 6" • 



Invert the divisor. 



8 



160272 



828 
30 

4968 
2484 



1602 



30 



72 
8 



Tea. 



cwt. 1 

lb. 1 

s. 69 



29808)r282176(43gV Ans, 



69 



53 sugar. 



j:i:^ib8. 7X8X63=2968 



^d, 3 



1.?. 

8 

1 lb. tea. 



2968=43^V ^'^' 



45. If I buy 3^ lbs. of sugar for 25 cents, what part of a ton 
can 1 buy for $6 ? 

Operation \st. 
lbs. ton. 

8j=5of^3ofiof^V=„Vl) 
2 



4480 



lbs. 

3i=i 
Ton. 
cts. 20 

lbs. n 

qrs. 4 
cwt. 20 



Operation 2d, 



80 



0.00 

$ lbs. IJ^ 3 

1 qr. 
1 cwt. 
1 ton. 



3=^ Ans. 



66 
4 

224 
20 

4480 

25 : 600 : 

7 
25)4200(168 
25 

170 
150 

200 
200 
7) 

«| 1 6fi I 21 I n. yfw* 
*^ 14 4801560180 -^"*' 

46. If 2 lbs. of sugar cost } of a dollar, what will 100 lbs, 
oi coffee cost, if 8 l1bs. of sugar are worth 5 lbs. of coffee ? 



9 
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Operation 1st. 
oof. sttg. cof. 

: 100 20 
8 



t : 8 



160 lbs. sugar. 

SECOND STii^TEMENT. 
8Ug. SUg. Cts. 

jJ : a:00 : : 25 

80 80 



rinST STATEMENT. 

Opera tio7i 2d. 
What will $!100 coflfee 20 
coffee ? 
sugar ^ 
4 



^ sugar 
1'$ 



$20 J/w. 



$20.00 Ans, 

4Y. If ^ lb. less by ^ cost l.Sjdf., what will 14 lbs. less by 
J of 2 lbs. cost ? A)is. £4 ds. 9^^d, 

48. A merchant failing in trade owes $6000. His property 
amounts to $2400. W.hat does his creditor receive to whom 
he owes $500, and what does he pay on the dollar ? 

Arts \ ^''editor, $200. 
I On dollar, 40 cts. 

49. Bought J yd. of cloth for $| ; sold ^ of i of | for f 5. 
Did I make or lose ? - Ans. M ide 10 cents -f. 

60. If 40 yards of cloth cost $32, what will 1 ell English 
cost? Ans. $1. 

51. A mercer bought 3^ pieces of silk, each piece contain- 
ing 24J yds., at 6s. 6d. per yd. What did the whole cost him? 

Ajis. £27 135. Id. 

62. If "I of a gallon cost £|-, what will -| of a tun cost? 

Ans. £140. 

63. If 2^ yds. of cloth cost 60 cents, what will 125|- yds. 
cost? Alls. §30.18. 

64. If 1^ of a cord of wood is worth $6, what is 40 cords 
worth? Ans. $210. 



IXVBRSB PROPORTIOX. 

(For the rule, see Art 178.) 

EXAMPLES. 

Art, 180« — 1. If 4 men build a wall in 20 days, in how 
many days could 8 men build the same wall ? 
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Operation. ^^ ^ ^^^ ^^^ build a wall in 20 

V days, 8 men would build the same 

0tf^ ?' in in 1=^ of the time. J of 20, or 

f^v ix. lu 20 multipUed by the ratio of 4 to 



Iq how many 
(lays. 



12 days Ans, g--,io days, the answer. 

2. If 6 men mow a field in 21 days, in how many days 
would 9 men mow the same? Ans. 14 days. 

3. If it take 9 men 14 days to mow a field, how long would 
it take 6 men to mow the same field ? Ana. 21 days. 

4. If it take 6 mon 21 days to mow a field, how many men 
would mow the same in 14 days? An^. 9 men. 

5. If a man perform a journey in 6 days, when the days are 
16 hours long, in how many days can he perform the same 
when the days are 12 houra long? Ans. 8 days. 

6. If 1 cwt. be transported 150 miles for 1 guinea, how far 
can 6 cwt. be carried for the same monqy ? Ans. 25 miles. 

I. How many yards of carpeting, ^ yard in width, will cover 
a room 30 feet long and 20 feet wide ? Ans, 133 J yds. 

8. What must be the length of a garden, 16 rods in breadth, 
to contain 2 acres ? Ans. 20 rods. 

9. How many yards of lining, ^ yard wide, will it take to 
^ine a cloak 4 J yds. long and 1^ yd. wide? Ans. 7^ yds. 

10. If I lend a friend $200 six months, how long ought he 
to lend me $1000 to repay the kindness, allowing the month 
to be 30 days ? Ans. 36 days. 

II. Suppose 800 men were placed in a garrison, with pro- 
vision sufficient to last them 2 months, how many must depart 
that the provision may last them 5 months ? 

Ans. 480 men. 

12. A ship's company of 15 persons is supposed to have 
bread to last their voyage, allowing each person 8 ounces per 
day. They pick up a crew of 5 persons in distress, whom 
they permit to share their daily allowance with them. What 
will be the allowance of each person ? Ans. 6 ounces. 

13. When wheat is sold at 93 cts. per bushel, the penny 
loaf weighs 12 ounces. What must it weigh when wheat is 
$1.24 per bushel ? Ans., 9 ounces. 

14. How many yards of cloth, 1^ yd. in width, are equal in 
measure to 30 yds. 1 ell English in width ? Ans. 25 yds. 

15. How long must a board, 4 J inches in breadth, be, to 
contain a square foot? Ans. 32 inches. 
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16. A certain building was raised in 8 raontlis by 120 work- 
men. How many workmen could have done the same amount 
of labor in 2 months? Ans. 480 men. 

lY. How much in length that is 16 rods in w^idth will it 
take to make an acre? Ans. 10 rgds. 

18. There is a cistern having a pipe which will empty it in 
6 hours. How many pipes of the same capacity will empty it 
m 20 minutes? Ans, 18 pipes. 

19. If 30 men can perform a piece of vork in 11 days, how 
many men will accomplish another piece of work, 4 times as 
large,. in a fifth part of the time? Ans, 600 men. 



COMPOUND PROPORTIOX. 

Art* 181 1 — When a proportion is formed by the combina- 
tion of two or more simple proportions, it is called Compound 
Proportion, or Double Rule of Three. 

1. If 8 men consume 24 bushels of wheat in 5 months, how 
many bushels will 4 men consume in 15 months ? 

In this question, the number of bushels consumed depends 
on two circumstances — the number of men, and the time. We 
may consider the circumstances separately, and solve the ques- 
tion by two statements in the Single Rule of Three. First, the 
number of men. If 8 men consume 24 bushels in 5 months, 
how many bushels will 4 men consume in the same time ? 

Operation \st. 

2) 
2$ :^:: 24(12 Ans. 

Secondly, the time. If 4 men consume 12 bushels in 5 
months, how many bushels will the same number of men con- 
sume in 15 months? 

Operation 2d. 

3 
$\X$\ : 12 
3 

36 Ans. 



QcEBTios.— 1. How is Compound Proportiou fonasA.1 



b. 


4 


^$t$3 


$U12 
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The first operation is in Simple Proportion, because we em- 
ployed but one simple ratio as a multiplier upon 24 bushels, 
the name of the answer, viz., the ratio of 4 men to 8 men. 

The second operation is also in Simple Proportion, for the 
same reason. The ratio employed is the ratio of 15 months to 
6 months. 

We may now unite these two statements in one, applying 
the rule already given in Simple Proportion. Thus, 

2 $ : 4 : : ) Or thus : 

3 y 24x3^-2 = 36 -47W. 

$ : 1$ :: ) _ 

36 Ans. 

Here we have two terms of demand, viz., 4 men and 15 
months ; and two terms of condition, 8 men and 5 months. 

The ratio of 4 to 8 is i, and the ratio of 15 to 5 is 3. If 
we multiply these two simple ratios together, we have a com- 
pound ratio, which, multiplied into 24 bushels, gives the an- 
swer. Ix3=:f, and 24xf=-36,. the answer. It is the use 
of a compound ratio which constitutes Compound Proportion. 

All questions in Compound Preportion may be solved by 
two or more statements in Simple Proportion, or they may be 
analyzed thus : If 8 men consume 24 bushels in 5 months, 1 
man would consume |- of 24 = 3 bushels, and in 1 month ^ of 
3=:f of 1 bushel. Then 4 men would consume 4 times |-= 3^ 
in 1 month, and in 15 months 15 times ^^ = 36 bushels, the 
answer. 

Art. 182t — Compound Proportion teaches to solve hij ont 
staterri37it qucstio7is which would require two or more by Simple 
Proportion. 

Obs. l.-Tlie student should be rcquii-eJ, first, to solve the question by 
analysis, then by proportion. 

2. If a man build 27 rods of wall in 3 days, when the days 
are 12 hours long, how many rods can he build in 9 days, 
when the days are 1 6 hours long ? 

If a man in 3 days build 27 rods, in one day he would build 
J- of 27 = 9 rods. If in one day, 12 hours long, he build 9 
rods, in one hour he would build y^ of a rod, and in 16 hours, 
y9^ X 1 6 = Y2* = 12 rods. If in 1 day, 1 6 hours long, he build 



QuESTioxs.— 1. What does Compound ProporUon teai^? 3. What oonstLtu^ 
Compound Proportion ? 
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12 rods, in 9 days lie would build 12x9=108 rods, the 
answer. 

In this example, 3 days, 12 hours long, are equal to 12 X 3 = 
36 hours ; and 9 days, 16 hours long, are equal tol6x9=144 
hours. We have, then, this proportion ; 36 h. : 144 h. : : 
27 rds. : 108 rods, for VV=4> and Vt=4- The ratio of 
the time in the demand, to the time in the supposition, is the 
same as tlie ratio of the terra sought to the rods in the condi- 
tions of the question. That is, the ratio of 144 hours to 36 
hours, expresses how many more rods can be built in 9 days, 
16 hours long, than in 3 days, 12 hours long. 

It will be perceived, that the ratio of the time in the de- 
mand, to the time in the supposition, is the product of two 
simple ratios. It is a ratio of the ratio of days to days, and 
hours to hours, (a ratio produced by the multiplication of sim- 
ple ratios is called a compound ratio.) Thus, if a man in 3 
days, 12 hours long, build 27 rods of wall, the amount of wall 
built in 9 days, (the days being of equal length,) is expressed 
by the ratio of 9 to 3, f =3 ; that is, he could build 3 times 
the number of rods, 27x3 = 81 rods; but the days are 16 
hours long ; this circumstance, again, affects the result, and is 
expressed by the ratio of 16 to 12, ^f =1^ ; that is, the 
amount of labor performed in 16 hours is greater by J- than 
the labor performed in 12 hours; ^ of 81 rods =27, and 
27+81 = 108 rods. If we multiply these simple ratios, 3x1^ 
=:4, we have a compound ratio, the same as above, and 
27x4=108 rods, the same answer. The ratios of the days 
to days, and hours to hours, may be expressed thus. If, in 3 
days, 12 hours long, 27 rods of wall are built, how many rods 

days, hours. 

can be built in | of ^|? f of |f =i^Y==4, and 27 X4=108, 
the answer. 

Oca 2.-The teacher will now call upon some member of the class, to select 
the terms, and form first a simple proportion, and then a compound, in the 
following manner, and illustrate as he proceeds ; 3 : 9 : : 27 : This 
statement involves Simple Proportion. The days are considered of equal 
length. Tliere is but one circumstance that affects the answer, viz. : the 
difference in tlie number of the days. Tliis affects it in a Hireefold ratia 
The ratio of 9 : 3—3, which shows how many more rods could be built 
in 9 days, than in 3 days. But the days are not of equal' length. This 
circumstance must also be considered. We will therefore introduce into 
the statement another simple ratio. ,Tlie ratio of 16 to 12, which shows 
how many more roils could be huilt in 16 hours, than in 12. 
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3 : : : 
4 
Thus, $ V^ : H :: J 



27 
4 

108 ^7W. 



Multiplying antecedents and consequents by antecedents and conse- 
quents, the ratios are compounded, and thus tlie question becomes Com- 
pound Proportion. 

T. How does it appeal* tliat antecedents and consequents have been 
multiplied ? 

S. Introducing a factor, multiplies by that factor, and cancelling 
equal factors from antecedents and consequents, does not affect the 
ratios. In this example, the factors are all cancelled but 4 and 1. 4 is 
therefore the compound ratio. 

T. Docs tliis question involve Direct or Inverse Proportion ? How do 
you know ? How many simple ratios are there ? Upon how many cir- 
cumstances does tlie answer depend ? What are they ? In what ratio 
does the first circumstance affect the answer ? The second ? In what 
both combined ? What is tliis ratio called ? What is a compound ratio ? 
Does it differ, in itself considered, from a simple ratio ? 

Question 2. — If a man build 27 rods of wall in 3 days, when the days 
are 12 hours long, in how many days can he build 108 rods, when tie 
days are 16 hoiu-s long ? 

tt : m : : ) 

Let the student state and illustrate this question, in the following 
manner : 

This question involves Inverse Proportion-— more requires less. It 
would require a less number of days to perform the same amount of 
labor, wlien they are 16 hours long, than when they are 12. The num- 
ber of the days will be inversely as their length. We therefore place 
tlie 16 hours in the demand, for the first term, and the 12 hours in the 
condition for the secondr We reject tlie factor 4, which is common to 16, 
the antecedent, and to 12, tlie consequent. Then 4X27=108, which is 
an antecedent and consequent, and therefore maybe rejected. The ratios 
are now compounded, and the proportion reads, 1 : ? : : 3 : 9 the answer. 

7\ By what rule are the foregoing questions stated ? 

S. By the rule given for Simple Proportion. 

3. If 3 men can build 360 rods of wall in 24 days, how 
many rods can 8 men build in 27 days? 

4. How many men will it take to build a wall, 76 rods long, 
8 feet high, 3 feet thick, in 6 days, working 9 hours each day, 
if 20 men can build a wall ] 00 rods long, feet high, 4 feet 
thick, in 12 days, working 12 houKS each day? 
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Statement 


• 


100^ 75^ 


6 


: 8 


• • 


4 


3 


l^ 20 men. 


6 


: 12 


• • 

• • 


9J 


12 J 


_ 


Operation. 


How many men ? 


J0 5X8=40 men Ana. 


9 100 


8 


J 


3 


4 


^r^a 





lit 







?0 ] 


men. 



40 men Ana. 

5. If f of a yard of cloth, ^ yd. wide, cost £|, wlvat is the 
value of I yard, If yard wide, of the same quality ? 

6. If a man travel 240 miles in 12 days, when the days are 
12 hours long, how far can he travel in 27 days, when the days 
are 16 hours long ? 

Artt 183t — In Proportion, both Simple and Compound, the 
terms in the supposition and demand may be distinguished by 
cause and effect, or producing and produced terms. That which 
causes any thing, or produces an effect, as men, time, length, 
breadth, depth, etc., may be denominated a producing term. 
Thus, in the foregoing question, among the terms of supposi- 
tion, one man, 1 2 days, 1 2 hours long, are the joint cause, oi 
producing itrmSy and miles the effect, or produced term. 
Among the terms of demand, 27 days, 16 hours long, are the 
joint cause, or the producing terms, and the rods required are 
the effect, or the jTroduced term. In all questions in Proportion 
the answer required will be either cause or effect, (a producing 
or produced term.) Hence, 

Art. 181 • — ^When the term required is a produced term. 

Draw a perpoidicular line, and place all the terms of demand 
on the right of the line, and all the corresponding terms of the 
condition on the left, closing the statement bg placing the name 
of the answer on the right. 



QuimoNa.— 1. What is meant by vrodueing and frodnatd ttrma? 3. Rnle> When 
tbe term raquired is a produced term ? 

16* 
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Obs. 1. — All questions under the foregoing head will be found to be id 
Direct Proportion. 

7. If 4 students spend jCl9 in 3 months, how many pounds 
will 8 students spend in 9 months ? Ans. £114. 

Operation, 
How many £ ? 8 students. ) Producing terms 
Producing terms of j Students 4 9 months. J of the demand, 
th^ supposition. ( Months 3 « . « j Produced term of the 

' ( supposition. 

£114 Ans. 

8. If 7 men can reap 84 acres in 12 days, 12 hours long, 
how many acres can 20 men reap in 5 days, 14 hours long ? 

Ans, 116f acres. 

9. If 8 reapers receive £3 4^. for 4 days' work, how much 
ought 20 reapers to receive for 15 days' work ? 

Ans. £30. 

10. If 3 men receive £8.9 for 19.5 days' labor, how much 
ought 20 men to receive for 100.25 days' labor? 

Ans. £305 05. 8d. Iqr. 

11. If 20 cwt. may be carried 80 miles for $35, how much 
will it cost ta transport 40 cwt. 100 miles ? Ans. JSY-J-. 

12. If the freight of 9 hhds. of sugar, ejtch weighing 12 
cwt., 20 leagues, cost £16, what must be paid for the freight 
of 50 tierces, each weighing 2^ cwt., 100 leagues? 

Obs. 2. — Hundred weight and distance ai'e the producing terms, and the 
money received, Uie produced term. 

13. If 21- yards of cloth. If yards wide, cost £3|, how much 
will SQ^ yards, 1^ yards wide, cost ? Ans. £54f . 

14. If 24 bushels of wheat be consumed by 8 persons in 6 
months, how many persons will consume 30 bushels in 15 
months ? 

02)€ration. 

How many persons ? 
$ bushels ^^ 
3 men X$ 



bushels 4. 
$ months. 
$ persons. 

4 persons Ans. 



Art. 185* — When the term required is a producing term. 

Draw a perpendicular line, and place the produced term of 
the demand and the producing terms of the supposition on the 
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^ght, and the remaining terms on the left of the line, and pto^ 
ceed as before. 

Obs. — ^This head will be found to correspond with Inverte Pr^fpartUm, 
and may be applied to both Simple and Compound. 

15. If 6 men build a wall, 20 feet long, 6 feet high, and 4 
feet thick, in 16 days, workinff 12 hours in a day, in now many 
days will 24 men build a wall 200 feet long, 8 feet high, and 
6 feet thick, working 10 hours in a day ? Ans, 96 days. 

Operation. 

^ r Produced terms of de- 



How many days ? 

Produced terms of 
supposition. 

Producing terms of 
demand. 




mand. 

Producing terms of 
supposition. 



96 days Ans. 

16. If 8 men, in 24 days, 9 hours long, can dig •628 rods of 
trench, 6 feet wide and 4 feet deep, how many men will it take 
to dig a trench 984 rods long, 9 feet wide, and 8 feet deep, in' 
2*7 days, when the days arc 12 hours long ? 

Ans. 18 men. 

17. If a man can travel 240 miles in 16 days, when the 
days are 14 hours long, how many days will it take him to 
travel 720 miles, when the days are 12 hours long? 

Ans. 56 days. 

18. If 98 lbs. of bread be sufficient to serve 7 men 14 
days, how many days will 63 lbs. serve 21 men? 

Ans. S days. 

19. If 40 men in 15 days, 12 hours lon^, build a wall 200 
feet long, 12 feet high, and 5 feet thick, how many hours long 
must the day be, that 20 men, in 12 days, may build a waU 
100 feet long, 10 feet high, and 6 feet tliick? 

Ans, 15 hours. 

20. If 20 men in 12 days, 15 hours long, can l^uild a wall 
100 feet long, 10 feet high, and 6 feet thick, m how^niany days, 
of 12 hours long, can 40 men build a wall 200 feet Icmg, 12 
feet high, and 5 feet thick ? ./^. 15 days. 

21. If 16 compositors set 150 pages of types, each page 

■ — ^s 

- QuK8TioN.~3. Kule, when the term required is nprodtteing tertil ? 
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consisting of 48 lines, and each line of 50 letters, in 8 days> 10 
hours long, how many compositors will be required to set 600 
pages of 72 lines each, and 45 letters in a line, in 6 days, 8 
hours long ? Ans, 120 compositors. 



SUPPLEMENT TO THE RULES OF PROPOKTIOlf; 

EXAMPLES. 

Art. 188. — •!. If I can hire 30 horses p&stured 7 weeks for 
£6, how many weeks may 5 horses be pastured for £4 5*. 
84rf. ? Ans. 30 weeks. 

2. If 8 men build 48 rods of fence in 1 day, how many 
rods will 24 men build in the same time? Arts, 144 rods. 

3. If 24 men build 144 rods of fence in 1 day, how many 
rods will 8 men build in the same time ? Ans. 48 rods. 

4. How many men will it require to build 144 rods of fence 
in 1 day^ if 8 men build 48 rods in the same time ? 

Ans, 24 men. 
6. If 20 men build a mill in 160 days, in how many days 
could 25 men build the same mill? Ans. 128 days. 

6. If 25 men build a mill in 128 days, how many men will 
build the same mill in 160 days? Ans. 20 men, 

7. How many cords of wood may be bought for £40, if 2 J 
cords cost $6 ? Ans. bZ\ cords. 

8. How many bushels of wheat may be bought for £40, if 
1 bushel of wheat be worth 2 bushels of rye, and 4 bushels of 
rye be worth 6 bushels of corn, and 8 bushels of corn be worth 
16 bushels of oats, and 1 bushel of oats be worth 2 shillings ? 

Ans. 80 bushels. 

9. If 18 cords of oak wood be worth 26§ cords of hemlock, 

and a cord of hemlock 14f shillings, how niuch will 4^ cords 

of oak cost in cents, and how many guineas ? 

J. S 1600 cents. 

Ans. < ,.n ' 

( Sf gumeas. 

10. How many stoves may be bought for 672 shillings, if 8 
fire-frames are worth 3 J stoves, and 16 fire-frames are worth 
82 guineas ? Ans. 5 stoves. 

11. How much will $460 gain in a year, if $100 in the same 
time gain $8 ? Ans. $36. 

12. A merchant ownmg J of a vessel, sold |- of his share 
for $984. What was the value of the ship ? Ans. $3736. 
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13. How many guineas will 8| yards of cloth cost, if -J- of a 
yard cost f of a dollar ? Ans, 1^ guineas. 

14. If j-i of a pound of sugar cost -^j of a shilling, what will 
fl of a pound cost ? Ans. 4d, 3^m qrs. 

15. If 2i lbs. of tobacco cost 45. Qd., how much will 180 
lbs. cost in dollars ? Ans. $54. 

16. If when wheat is 4*. Qd. per bushel, the penny loaf 
weigh 12 oz., what ought it to weigh when wheat is $.50 per 
bushel? ' Ans, 18 oz. 

17. How many yards of cloth, ^ yd. wide, are equal in meas- 
iiie to 30 yds. 1^ yds. in width ? Ans, 60 yards. 

18. If 40 bushels of grain will pay a debt when the price 
is 60 cents per bushel, how many bushels will it take when the 
price is $1.20 ? Ans, 20 bushels. 

19. How far may 30 cwt. be transported for $8, if 2 J cwt. 
be carried 180 miles for the same money ? Ans. 15 miles. 

20. How many yards, of f yd. wide, will it take to hne 860 
suits of clothes, each suit to contain 3 i yards of cloth, Ij yds. 
m width? Ans, 6941 yds. 2 qrs. 2f nails. 

21. If 30 horses consume 600 bushels of oats in 8 months,, 
how much will each horse consume per day ? Ans, 2j quarts. 

22. A man owns ^ of a ship, which ship is valued at -J. of 
the ship and cargo— the latter worth $96000. What is the 
value of I of his share ? Ans, $4000. 

23. If 1 2 men consume ^ of f of f of | of 30 bushels of wheat, 
in -J- of |-|^ of |- of jj 0^ 20 months, how much will 4 men con- 
sume in f of |- of If of ff of \} of 40 months ? 

Ans. 12 bushels. 

24. If 4 men spend f of f of f of |f of £30 in ^j of ^ of 
f|- of y of 9 days, how many dollars will 21 men spend in J 
of fj of f of 3^ of 45 days ? Ans. $420. 

25. If a man travel 336 miles in 14 days, when the days are 
18 hours long, in how many days will he travel 672 miles, the 
days being 12 hours long ? Ans, 42 days. 

26. If a man travel 240 miles in 12 days, when the days are 
12 hours long, in how many days will he travel 720 miles, when 
the days are 16 hours long? Ans. 27 days. 

27. If a family of 9 persons spend $450 in 7 months, how 
much would be sufficient to maintain them 8 months, if 6 per- 
sons more were added to the family ? Ans. $800. 

28. What is the value of 1 graiii of gold, if 17| lbs. be worth 
£10224 ? Au%. a^W^ 
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EXCHANGE. 

Art* 187« — Exchange is the act of paying* or receiving tlie 
money of one country for its equivalent in the money of an- 
other country, by means of Bills of Exchari(;e, It compre- 
hends both the reduction of moneys and the negotiation of bills. 
It determines the comparative value of the currencies of difter- 
ent nations, and shows how foreign debts may be discharge rd, 
and remittances made from one country to anotlier, without tlio 
risk, trouble, or expense of transporting specie or bullion. 

When the United States were British colonies, the sterling 
Talue of the pound was the same in all the colonics ; but the 
legislatures of the different colonies emitted bills of credit, which 
afterwards depreciated in their value — m some states more, and 
in othei's less. 

Art. 188. — The following table exhibits the number of shil- 
lings in a dollar in each of the states. 





TABLE I. 






To exehemgefrom 
to 


New Eng. 
States aud 
Virginia. 


Penn'a, N.Jer- 
sey, Delaware, 
and Maryland. 


New York 

and North 

Caruliiui. 


South Chr- 
oiiua and 

Gwrgia. 


New England 
States and Va. 


Dollar 
65. Od. 


Add i. 


Add}. 


X7 
and— 9 


Pennsylvania, 
New Jersey, Dela- 
ware and Maryland 


Subtract 


Dollar7s.6(i. 


Add j\. 


X3J 
and— 5 


New York and 
North Carolina. 


Subtract 
t 


Subtract 


Dollar 
Ss. Od. 


X7 
and-i-13 


South Carolina 
and Gsorsfia. 


Add I 


X6 and 


Xby 12 
-rby7. 


Dollar 
4s. 8d. 



Obs. — The value of a dolLir in any state is found cither opposite to thai 
•tate, or under it in the table. 

As the number of shillings in a dollar is different in different 
states, the value of the dollar being the same, it follows, that 
the valtte of the shilling is different ; and as the number of 
shillings in a pound is the satne, the value of the pound must 



EXCHANGE. 



179 



diflfer in the ratio of the shillings. That is, if shillings in 
New England, and 8 shillings in New York, make a dollar, thea 
a pound in New York is to a pound in New England, as 8 is 
to 6 ; f=g^; or £4 in New York are equal to £3 in New 
England. 

Art. 189. — ^The relative value of the pound m different states 
may be seen by the following Table. 



New Jersey, 
Pennsylvania, 
Delaware, aud 
Maryland, 
New England 

States and 

Virginia, 

New York and 
• N. Carolina, 

S. Carolina and 
Georgia, 



TABLE II. 

£ 
16 New York and North Carolina. 

4 New England and Virginia. 
28 South Carolina and Georgia, 

: 5 New Jersey, Pennsylvania, <fec. 
: 4 New York and North Carolina. 
: 7 South Carolina and Georgia, 
:15 New Jersey, Pennsylvania, <fec. 
: 3 New England and Virginia. 
: 7 South Carolina and Georgia. 
:4o New Jersey, Pennsylvania, <fec. 
12 New York and North Carolina. 
: 9 New E*.i<jland and Vir<jinia. 



Art. 190. — The following tjible sliows the value of pounds, 
shillings, and pence in each of the United States, according to 
their respective currencies. 





TABLE III. 




New Jersey, 
Pennsylvania, 
Delaware, aud ' 
Maryland. 


New Vork and 
North Carolina. 


N. Enorlnnd States 
aiid Virginia. 


8. Carolina and 
Georgia. 


£3-$8. 
$. 3=40 cts. 
d. 9=10 cts. 


£ 2 =$5. 
s. 2 25 cts. 
d. 24^25 cts. 


£ 3=:$10. 

5. 3=50 Cts. 
</. 18=25 cts. 


£ 7=$30. 
s. 7— 1.50 cts. 
d, 14=25 cts. 



DOMESTIC EXCHANGE, 

Art. 191. — ^To reduce the currency of one state to that of 
aoomer. 



{ 
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RULE. 

Draw a perpendicular line, and place the demaiid of the 
question on the right, and the suj^]^^^"^^^^ ^^^ ^^^^ W^' ^ ^ ^^ 
J^tUe of Three Direct. 

EXAMPLES. 

1. What sum in Georgia, is equal to £1800 New England- 
currency ? 

Operation. In stating the ques- 

How many Georgia £ 
If N. E. £0 



£1W0 N. E. tion, say how many 
7 G. 200 pounds Georgia cur- 

£1800 New England. 
if JE9 New England are equal to £7 in Georgia. (See Table 

2. How many pounds in New York currency will £240 New 
Jersey currency make ? Ans. £256. 

3. What sum in Virginia is equal to £375 16s. 9i. New 
York currency ? Ans. £281 l7s. 6(/. Zqrs. 

4. What is the value in New Jei-sey currency of a bill of 
exchange for £375 10A\,.on a cotton dealer in Georgia? 

Ans. £G03 9«. Id. Sqrs. 

6. A manufacturer in Massachusetts sends to Georgia a lot 
of shoes, which amount to £420 75. What is the value in New 
England currency ? Ans. £540 9s. 

6. A manufacturer in New Jersey consigns to his agent in 
Charleston a quantity of ready-made clotliing, which, when 
sold, and the charges deducted, amounted to £532 lis. What 
is the value in N. Jersey currencj ? Ans. £855 17». 8c? -f. 

1. 
Exchange for £320 10s. 6c/. . Boston, July 2%th, 1837. 

Twelve days after sight, plciise pay to Peter Finch, or order, three 
hundred twenty pounds, ten shillings and sixpence, value received, and 
place the same to the account of your 

Ob't Servant, 
To PrrER Finch. Isaac Waterford, Jr. 

What sum m New York currency will discharge this bill ? 

Am. £427 Is. 4d. 



f 



QuESTioMg.— 1. VJThat does Exchange teach ? 2. Why is the value of the pound dif- 
ferent in difliirent states ? 3. Is the value of a dollar everj-where the same? 4. Is the 
value of a shilling the same? 5.- What is Domestic Exchange? 6. Rule of state- 
ment? 
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6. What sum in South Carolina currency is equal to £429 
Is. Sd. in New England ? Ans. £333 18a'. lid. 2qr8. 

9. What sum in Pennsylvania is equal to £259 155. 9d, 
Georgia cunency ? Am. £417 lOs. Sd. 2qrs. 

10, Philadelphia^ June laty 1837, 

Exchange poe £240 10». Pennsylvania currency. 

Sbrteen days after sight, pay to George Simpscw, or order, two hundred 
and forty pounds, ten shillings, Pennsylvania currency, as per advice from 

Yours, etc, 
To Thomas Smart, Merchant, N. Y. Josiah Ltttle. 

What sum in New Y'ork currency will discharge the above 
bill? -An*. £256 105. 8d. 



FOKEIGN EXCHAJfGE.* 

Artt 192. — All foreign coins, by a late act of Congress of 
the United States, are prohibited being a lawful tender. The 
gold coins of Great Britain and Portugal, of their present 
standard, are valued at the rate of 100 cents for every 27 
grains, or 88f cents per dwt. The gold coins of France, of 
their present standard, are to be valued at the rate of 100 cts. 
for 27^ grains, or 87^ cts. per dwt. The gold coins of Spain, 
of their present standard, are to be valued at the rate of 100 
cts. for 28^ grains, or 84 cts. per dwt. 

In England, Ireland, and the English West India islands, 
accounts are kept in pounds, shillings, pence, and farthings ; 
though the intrinsic value, in each place, is not the same. 

Exchange is said to be at par between two countries, or states, 
when the money given in one is equivalent in value to that re- 
ceived for it in another. 

The course of exchange is fluctuating, being above or below 
par, according to the occurrences of trade, or the demand for 
money. 

A Bill of Exchan/je is a written order for the payment of a certain sum 
of money, at an apix)inted time. It is a mercantile contract, in which 
four persons are mostly concerned, viz. : 

* This rulo may be omitted until the review, 

16 
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First The drawer, ^vlr» receives tlie vhIuo, hikI is also called tlio make* 
and seller of the bill. 

Second. The debtor in a distant place is one on whom the bill w drawn, 
and who is called the drawee. He is also called the acceptor, after he ac- 
cepts tlie bill, which is an engagement to pay it when due. 

Hiird. The person who gives the valne for the bill, and is called the 
buyeVf taker, and remitter. 

Fourth. The person to whom the bill is ordered to be paid, who is call- 
ed the payee, and who may, by endorsement, pass it to any other person. 



Artt 193t — ^The following tables show the par value of for- 
b^gn money in the United States. 



TABLE IV. 



Coins current in the United States, with their Sterling and Fed- 
eral value. 



VUf KS or COIN. 


Stand- 
ard 
weight 


Sterling 
money of 
Groat Brit- 
ain. 


SI 
£ 


tales. 


N. York 

and N. 

Caroli- 

ua. 


N.J*?rs> 

F'enn., 

Del., and 

Maryl'd. 


S. Caro- 
lina and 
Geor- 
gia. 


Federal 
value. 


Gold. 


pwt. q. 


£ 


#. 


d 


S. 


dk. 


«, d. 


£. 8.d. 


£ 8. d. 


$ c. m. 


A Johannes, 


18 o;3 


11 





4 


16 


o!6 


8 06 


4 0116 00 


A half Johann. 


9 0,1 


16 







8 


ois 


4 3 


2 


8 00 


A Doubloon, 


16 2i;3 


6 





4 


8 


05 


16 0-5 12 6 


3 10 014 93 3 


A Moidore, 


6 18 1 


n 







16 


2 


8 o;2 5 


1 8 


6 00 


An Eng. Guin. 


5 Gl 


1 







8 


oil 


17 O'l 15 


1 1 9 


4 60 7 


A French do. 


6 51 


1 







T 


61 


16 01 14 6 


1 1 5 


4 60 


A Span. Pistole 
A French do. 


4 00 


16 







2 





1 


9 018 


18 


3 7.7 3 


4 40 


16 







2 





1 


8 


1 7 6 


17 6 


3 66 7 


Silver. 


























English or Fr. { 
Crown, ) 

DolLof Spain i 
Sweden, or > 


18 


5 








6 


8 





8 9 


8 3 


5 


1 10 


17 6 





4 


G 





G 








8 


7 6 


4 8 


1 00 


Denmark, ) 
Eng. Shil- ) 

IJng, J 
A Pistarecn, 


3 18 





1 








1 


4 





1 9 


18 


1 1 


22 2 


3 110 





10|0 


1 


2 





1 7 


16 


Oil 


20 



All other gold couis, of equal fineness, at 89 cents per dwt, and silver 
at $1.1 1 cents per oz. 



QiTEPTiONB.— 1. What is foreign exchange? 2. When is exchange said to be at 
per? 3. What is the meaning ui'/>ar? Answer: it is a J.niin word, which signiflet 
equal. 
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TABLE V. 

Arti 194. — Value o/Fore^n Coins in Federal Money^ as estab^ 

lished by a late Act of Congress, 

d. c, m. 

Pound Sterling* ; 4 44 4 

Pound, of Ireland 4 10 

Pagoda, of India 1 94 

Tale, of China 1 48 

Mill-ree, of Portugal 1 24 

' Ruble, of Russia 66 

Rupee, of Bengal 55 6 

Guilder, of the United Netherlands 39 

Mark Banco, of Hamburgh S3 5 . 

Livre Tournois, of France 18 6 

Real Plate, of Spain 10 

* XI sterling before 1832 was $4,444 ; since that tiine $4.60. 

TABLE VI. 

Art. 195f — Moneys of different countries, 

FRANCE. 

12 deriiiers=l sol. 
20 sols =1 livre =18^ cts. 
3 livres =1 crown. 

Obs. — ^The aboTo is according to the old system ; the present method 
of keeping accounts in France is in francs and centimes, or hundredth 
jMirts, thus: 

10 centimes =1 decinie. 

10 decimes =1 franc=$.18'73125. 

The 6-franc piece weighs 25 grammes, or 386.1 grains Troy, 
and is equal in value to 1.9365625. 

SPAIN. 

The money of Spain is of two kinds ; one is called vellon, 
the other plate money. Accounts are most generally kept in 
rials and marvadies vellon. 

4 marvadies vellon, or ) _ - . 

2i marvadies of plate, [ - ^ ^^^"^• 
si quartas, or I i • i n 

34 marvadies veUon.' \=^ ^'^ vellon. 

15 rials vellon, - - =1 peso, or current dollar. 
84 marvadies of plate, | "" P "~ 
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8 rials of plate, - - =1 piastre=80 cts. 
10 rials of plate, - - ^1 dollar=|l.OO. 
6 piastres, - - - =1 Spamsh pistole =|4 

ITALY. 

12 derniers=l sol. 



20 


sols 


— \ 


livre. 


• 


5 


livres 


z=z 1 


piece of 


eight at Genoa. 


6 


livres 


— 1 


piece of 


eight at Leghorn 


6 


solidi 


— \ 


gross. 




24 


grosses 


— 1 


ducat. 








PORTUGAL. 





\ 



400 reas = l crusado. 
1000 reas = l millrea=$1.24. 

Tlie reas and millreas are imaginary pieces of money ; the 
real moneys of Portugal are as follows : 

Silver. 

1 crusado =400 reas = 50 cts. 

12 vintin piece =: 280 reas = 30 cts. 

5 do. =100 icas=12icts. 

21- do. = 50 re:is=: G^ cts. 

Gold, 

1 double Johannes = 2 5 miilreas, GOO reas =$3 2. 

1 single do. =12 do. 8)0 reas=$lG. 

half do. = 6 do. 400 reas =^8. 

quarter do. = 3 do. 200 ieas-=??4. 

eighth do. = 1 do. 600 ieas = e<>2. 

festoon, or j^^ = 800 reas=C>l. 

1 moidore = 4 do. 800 reas=$G. 

HOLLAND. 

8 pennings=l groat - - - ^01 ct. 

2 groats =1 stiver - - - zz:2d., or 2 cts» 

6 stivers =1 shilling - - =12 cts. 

20 stivers =1 florin, or guilder =40 cts, 

2J florins =1 rix dollar - - =$1.00. 

6 florins =1 pound Flemish =$2.40. 

5 guilders =1 ducat - - - =$2.00. 
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DENMARK, 

16 schillmgs=:l mark =^0.33 J. 
3 marks =1 rix dollar =$1.00. 
6 J marks =1 ducat =$2.08j. 

RUSSIA. 

3 copecs=l altima, 
10 do. =1 grivena, 
60 do. =1 politin. 

2 politin =1 ruble =75 cts. ' 

2 rubles =1 ducat. 

CHINA. 

10 caxa =1 candareen=$.0148, 

10 candareens=:l mace =$,148. 
10 mace =1 tale =$1.48. 

BARBARY. 

10 aspers =1 rial =$0.12^. 

2 rials =1 double = .25 cts. 

4 doubles=l dollar =$1.00. 

24 medins =1 chequiii = .75 cts. 

32 do. =1 dollar =$1.00. 

180 aspers =1 zequin =$2.25. 

15 doubles=l pistole =$3.75. 

TURKEY. 

3 aspers=l para =$0.00652925. 
40 paras =1 piastre =$0.26117647. 



BIIiLS OF EXCHAXGE. 

Arti 196. — To find the value of bills of exchange above par. 

EXAMPLES. 

1. What is the value of a bill of exchange for $8G0, at 5 per 
cent above par? 

Operation, 
What value $ 
If $100 



860 
105 $ 



903 Am, 



10* 
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2. A. of Boston, is indebted to C. of London, £1000. How 
much sterling must be remitted, exchange being 60 per cent. ? 

Ans, £1500. 

3. B. of New York, is indebted to D. of Liverpool, £650 
sterling, to discharge which he purchases a bill at 3 per cent, 
above par. How many dollars does he give for it ? 

Atis. $2975.258. 

Art* 197. — ^To find the value of bills of exchange below par. 

1. What Slim sterling money is equal to £340 6s. 4c?. Mas- 
sachusetts currency, exchange 40 per cent. ? 

Ans, £204 3s. 9d. 2qr$. 

Reduce the shillings and pence to the decimal of a pound 
by inspection. 

Operation. 

340.317 
1^0 60 

204.1902 = £204 3s. 9d. 2qrs. Ans. 

2. D. in Philadelphia, owes E. in London, £600 sterling, to 
discharge whicli he purchases a bill at 3 per cent, below par. 
How many dollars must he give ? -^/is. $2586.666 + . 

(8.) 
Exchange for £540 8s. 9d. sterling. Boston, . 

At thirty days' sight, pajr to Timothy Dicks, or order, fire hundred 
and forty pounds, eight shilluigs, and niiiepence, value received, and place 
the same to the account of 

To John Johnson, Merchant, Liverjxwl. Jasies Stbikeb 

What is the value of this bill in Pennsylvania currency, ex- 
change at 66 per cent, ? 

4. A. of Cork, draws upon B. of London, for £870 125. Ad. 
Irish, exchange at 8 per cent. How much sterUng will dis- 
charge this bill ? 

(5.) 

Exchange for 2446 livreb, 6 sols, 4 derniers. 

Thirty days after sight of this my second of exchange, first of same 
tenor and date not paid, pay to Titus True, or order, two thousand four 
hundred forty-six livres, six sols, four demiers, value received, and place 
the same to my account. 

Peter J. Tottle. 
To Trustram Crocker, Merchant^ Paris. 
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How much sterling is the above bill, and how much in Penn- 
sylvania currency ? 

6. A merchant in Toulon is indebted to a merchant in 
Boston 8462 francs, 20 centimes. What is the amount in fed- 
eral money ? 

7. A. of Albany, buys a draft on C. of Paris, of 8846 
francs, 34 centimes, for $1600. What is the rate of ex- 
change ? 

8. Q. of Barcelona, is indebted to P. of New York, 925 
piastres, 3 rials, 24 marvadies plate. How much, in federal 
money, is Q. duirged in P/s book? Ana. $740.37. 

9. C. of Ireland, remits to D. of London, £345 10.v. Irish. 
With how much sterling must C. be credited, exchange being 
8 percent.? * Ans. £319 ISs. \d. 3^qrs. 

10. A bill for 3625 pesos, 4 rials, 31 marvadies, being re- 
mitted to Cadiz, what sum New Jersey money is equal to it, at 
Is. 6d. per peso? Ans. £1359 9s. llo?. Iqr. 

11. A Virginia merchant shipped tobacco to Norway worth 
£1673 186*., Virginia currency. How many rix dollars, at Gs, 
each, must he receive ? Ans. ^-5579.666. 

12. A. in Philadelphia, owes B. of Amsterdam, $750. How 
many guilders is it, at 40 cts. per guilder ? Ans. 1875. 

13. What sum must be paid in Savannah for an invoice of 
goods charged at 490 florins, 15 stivers, allowing the exchange 
at 40 cents per florin, and freight and duties 30 per cent. ? 

Ans. 255.19. 

14. A merchant in Philadelphia receives of a merchant in 
Amsterdam an invoice of goods, amounting to 12340 florins, 
19 stivers, 12 pennings. How much must be remitted, in 
Pennsylvania currency, to discharge the bill, at 36-J-rf. per 
florin, and what sum in sterling, exchange at 385. Gd. Flemish 
per pound sterling? Ans. £941 125. Od. Ogrs. sterling. 

15. In 16745 marks, how many dollars, allowing 33^ cents 
per mark? -4w5. $5581.666. 

16. In 2045 piastres, 9 rials plate, how many dollars? 

Ans. $1636.90. 

17. What will 8400 arsheens of ravens duck cost, at 15 
rubles for 45 arsheens, in rubles, and also in federal money ? 

Ans. 2800 rubles; $2100. 

18. A. of Bordeaux, draws on B. of Liverpool, for 1400 
crowns, at 55d. sterling per crown ; for the value of which B. 
draws again on A. at 56rf. sterling per crown ; besides com- * 
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mission -of ^ per cent. What did A. gain or lose by this trans- 
action ? Ans. Gained 1 8 crowns. 

19. In $1820, how many pagodas of India? 

20. In $605, how many rupees of Bengal? 

21. How many dollars in 4678 tales, 8 mace, 1 candareens? 

22. In 8000 aspers, how many dollars? Ans. $100. 

23. A merchant in Philadelphia imported from England 
YOO ells of cloth, at 5 shillings sterling per ell. The cost of 
transportation and duty, on the whole amount, was 35 per 
cent., the exchange at par. For how many cents must 1 yard 
be sold in Philadelphia, to gain 12 J per cent. ? ^ 

Ans. 135 cents. 



REDUCTION OF CURREXCIES. 

Art. 198i — Reduction of Currencies teaches to reduce 
pounds, shillings, pence, <fec., to federal money, and the re- 
verse. 

RULE. 

Reduce the dollar to tlie fraction of a pound; and, if there 
be shilling's, pence, and farthings, in the given sum, reduce them 
to the decimal of a pound , by ins2>ection, and proceed <m in the 
Rule of Three. 



* 1. In £63, New England and 
Virginia currency, how many 
dollars ? 

Operation, 



How many $ 
If£? 



£ 21 



10 



$210 Ans. 

If $1 is £,f^, then it is evident 
that the quotient oi£\ divided by 
A would be the number of dollars 
in 1 pound, and so of any number 
of pounds. 



2. In $210, how many pounds, 
New England and Virginia cur- 
rency ? 

Operation. 



How many £ 

n$i 



$210 
3£ 



£63 Ans. 

If £^ is $1, then the product 
of j£y3, multiplied by any number 
of dollars, will be the number of 
pounds required. 



^ QuKSTioits.— 1. What does Redaction of Currencies teach ? 2. Rule tot redodng 
pounds, shillings, and pence, to Federal Money? 3. Rule for reducing Fledenil Money 
u>j>owiAB, diillingsy pence, etc? 
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3. In £240 10s. Virginia, &c., 
currency, how many dollars, cents, 
and mills ? 

5. Reduce j£210 15s. Virginia, 
&c., currency, to federal money. 

7. What sum in federal money 
is equal to £300 10s. 6rf., New 
Ena^land and Virginia currency ? 

9. Reduce £880 9s. North Car- 
olina currency, to federal money. 

11. Reduce £67 5s. Sd., New 
Jersey currency, to federal money. 

13. What sum in federal mon- 
ey, is equal to £67 5s. 3d., South 
Carolina and Georgia currency? 

15. Reduce £102 17s. 4d., 
South Carolina, &c., currency, to 
federal money. 

17. Reduce £630 6s. 4-J-df.,Penn- 
sylvania currency, to federal mon- 
ey. 

19. Reduce £600 10s. 6d. 
sterling, to federal money, the 
dollar being 4s. 6 J. 

21. V/hat sum in federal money 
is equal to £126 14s. Canada and 
Nova Scotia currency, the dollar 
being 5s. ? 

23. Reduce £346 16s., New 
York, &c., currency, to federal 
money. 

25. Reduce £125 7s. 9J., Ma- 
ryland, &c., currency, to federal 
money, 

27. Reduce £501 3s. 9(f., Mas- 
sachusetts currency, to federal 
money. 

29. Reduce 450c?., New Jersey, 
&c., currency, to cents. (See 
Table III.) 

Oj)eration. 



How many cents ? 
d. 9 



450 pence. 
10 cents. 



600 cts. Ans. 

31. Reduce 540 pence, New 
England currency, to federal mon- 
ey. 



4. In $801.666-f- how many 
pounds and shillings. New Eng- 
land, &c., currency ? 

6. Reduce $702.50 to Vir- 
ginia, &c., currency. 

8. What sum in New England 
and Virginia currency is equal to 
$1001.75? 

10. Reduce $951,125 to North 
Carolina currency. 

12. Reduce $179,366-1- to New 
Jersey currency. 

14. What sum in South Caro- 
lina and Georgia currency is equal 
to $288,265 ? 

16. Reduce $440,858 to South 
Carolina, &c., currency. 

18. Reduce $1680.85 to Penn- 
sylvania, &c., currency. 

20. Reduce $2669 to sterling 
money. 

22. What sum in Canada and 
Nova Scotia is equal to $506.80 ? 



24. Reduce $867 to New York 
and North Carolina currency. 

26. Reduce $334.365-f- to Ma- 
ryland, &c., currency. 

28. Reduce $1670.623 to Mas- 
sachusetts currency. 

30. Reduce 600 cents to New 
Jersey currency. 



Operation. 



How many pence ? 
cents ^0 



500 
9fl?. 



460 pence. 

.32. Reduce 750 cents to pence. 
New England currency. 
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FERCENTAGi:. 

Artt 199. — The consideration of profit and loss adds the 
chief interest to all business operations. It is necessary, there- 
fore, that there should be some standard by which all should 
agree to make their estimates : 100 has been adopted, and 
hence gain and loss are said to be so much per centum ; that 
is, so much by the hundred. The gain or loss i^er centum is 
called percentage. The individual who makes 20 per cent, 
profit on his goods, makes a high percentage ; and he who 
makes but 4 per cent, mcikes a low percentage. Since, there- 
fore, 100 denominates or is the denominator of the gain, it is 
plain the gain itself will be the numerator. If the gain be 5 
per cent., it would be expressed thus: -j-^=.05. 

1 per cent, equals j^ == .01 

2 per cent, equals j§^ = .02 

3 per cent, equals -j-J^ = .03 

4 per cent, equals yj^ = .04 

5 per cent, equals j^^ = .05 i 

6 per cent, equals j^ = .06 

Whatever, therefore, be the amount of capital invested, the 
gain or loss will be so many hundredths of the capital, to be 
added to, or subtracted from it. The gain or loss on any s\un 
is to be calculated by the rule for the multiplication of deci- 
mals. 



1. What 

2. What 

3. What 

4. What 
6. What 
6. What 
1. What 
8. What 



s 1 per cent, of 20 dollars ? Ans. 20 cents. 

s 2 per cent, of 40 dollars ? Ans, 80 cents. 

s 3 per cent, of 50 dollars? Ans, $1.50. 

s 4 per cent, of 75 dollars ? An^, $2.00. 

s 5 per cent, of 90 dollars ? Ans. $4.50. 

s 6 per cent, of 100 dollars ? Ans, $6.00. 

s 1 per cent, of 250 dollars? Ans, $17.50. 

s 8 per cent, of 375 dollars? Ans, $30.00. 



Under the general head Percentage, may be reckoned Inter" 
est, Discount, Insurance, Commission, Loss and Oain, 
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INTEREST. 

Artt 200t — Interest is a premium paid, or an allo^vance 
made by the borrower to the lender, for the use of a certain 
sum of money. 

The money lent, upon which interest is to be received, is 
called the jyrincipal. 

The premium paid for the use of the principal, is called the 
interest. 

The sum paid on $100, or 100 cents, or £100 per annum, 
is called the rate per cent., or per centum. (Per centum signi- 
fies by the hundred ; per annum, by the year.) 

The principal and interest added together, is called the 
amount. 

Obs. — ^The rate of interest established by law in the New England 
states, is 6 per cent In New York the legal interest is 7 per cent. In 
England it is 5 per cent. When the rate is not mentioned in this work, 
6 per cent is understood. 

Interest is either simple or compound. 



SIMPLE IXTEREST. 

Artt 201 • — Simple Interest is that which arises from the 
principal only. 

What is the interest of $12 for 1 year, at 6 per cent? 

Operation, if the interest of $1 for 1 year be six 

*12 cents, or y§^ of a dollar, then the in- 

•Q^ terest of |12 would be 12 times .06, or 

.72 Ans, .06 x 12=72 cents. 



Questions.— 1. What is interest? 2. What do yoa understand by the principal? 
3. What do you understand by the rate per cent.? 4. What does prr cent, signify? 
What, per annum 1 5. What ia the amount ? 6. What is the legal ra»e of interest in 
New England ? 7. What in New York ? 8. What is simple Intertsst ? 9. Rule to obtain 
tho interest for one vcar? 10. Why is the rate per cent, written so many himdredthi 
of a dollar? 
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Obs. l.-The rate per cent, is written as so many huni.liedths of a dollar : 
thus 6 per cent, is written .00 ; 7 per cent., .07 ; 5 per cent., .05 ; 2 per 
cent, .02. It is evident that the nite per cent, niusl be written so many 
hundredth^, bcciiuse, bein^j so many cents on every hundred cents, it is 
so many lOOths of a doihu-. 

EXAMPLES. 

1. What is the interest of §30, for 2 years, at 5 per cent. ? 

. Operation, If the interest of 8l, for I year, at 

$30 .05 per cent, be 5 cents, then the inter- 

.05 est of $30 will be .05x30=1.50, and 

Xso • for 2 years, $1.50 X2=r $3. 00. Hence, 

2 to compute the interest for 1 or more 

g. ^ )'ears, we have the following 

RULE. 

Multiply the principal by the rate, expressed as the decimal 
of a dollar f and tlie product will be the interest for one year, 
Wher the tirne is more than one year, multiply tlie interest for 
one year by tlie number of years. 

2. What is the interest of -545, for 1 year, at 6 per cent. ? 

Ans. H.IO. 

3. What is the interest of $22.25 for 1 year, at 5^ per cent.? 

Reduced to a decimal, 
.05^=:y=.055 

Operation. Operation, 

$22.25 Or thus: i)^;22.25 

.055 .05i 

11125 11125 

11125 ' 1112 



$1.22375 $1.2237 

Oua. 2.— The decimals below mills are not regarded in the answer in tliis, 
or tlie following questions. For pointing the product, sec Multiplication 
of Decimals. 

4. What is the interest of $62.75, for 2 years, at 3 per cent. ? 

Ans. $3,765. 

5. What is the interest of $535.42, for 4 years, at 2 per 
cent. ? ^ Ans. $42,833. 

6. What is the interest of $115,675, for I year, at 7i per 
cent.? at 6^ per cent. ? at 8f ? at 9i ? at 12 J per cent. ? 
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V. What is the interest of $450.50, for 3 years, at 6 per 
cent. ? ' A71S. ^-81.09 

In the preceding examples the interest hiis be(^n computed 
for 1 or more years ; but it is often necessary to calculate the. 
interest for months and days. Now, as the interest on $1, at 
.06 per cent., for 1 year, or 12 months, is 6 cents, it is evident 
that it amounts to half a cent a month, or 1 2 half ctnts a vear 
on a dollar. If, therefore, we multiply any number of dollars 
bv hiilf the number of months, we shall have the interest for 
the time in cents. Again : ns 1 month is 30 days, and the in- 
terest for 1 month is J cent, or 5 mills, for 1 day it would be 
3^0 =i of a mill. If, therefore, we multiply by ^ of the da}^ 
we luive the interest in mills ; or, we may reduce the days to 
the fraction of a month, and multiply by half the fraction. 

8. What is the interest of |40, for 1 year, 6 months, and 5 
days? 

Operation. If the interest of %\ for 12 months 

\^=^\ (fe ■^)H0 be .00 cents, the interest for 6 months 

.090|- will be .03 cents, and for 5 days, ^ of 

3(3Q a mill ; thei*efore, the interest of $1 

20 for 12 mo5., 6 mos. and 5 days, will be 

13 .06 + .03 + .000f=.090|^=the same 

as one half the months, and one sixth 



$3,633 Ans. ^^ ^j^^ ^.^^^^ ^^^^^ ^^^^ 

RULE. 

Arti 202* — When there are m.onths and days in the given 
time — Multiply hj half the nnmher of months in th£ whole timCy 
and one sixth of the days. If there be an odd 7nonth, call it 30 
dai/Sy to which add the odd days, if any ; and, dividing them 
by 6, tvrite the -quotient in the place of mills, in the multiplier, 

Obs. l.-If the interest is reqjiired for a number of years, multiply the 
interest for 1 year by the number of years, and compute the interest for 
the months and days, as above directed. 

EXAMPLES. 

n. What is the interest of $275, for 2 years, 5 months, and 
6 days? • Ans. $40.15. 



QiiESTiONii.— 11. What is the nile for pointing off the product ? 12. What is the rulo 
tor computing interest for months and days? 13. Why do we multiply by oiib half 
the moDthB) and on« sixth of the days ? 
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10. What is the interest of §749.005, for 3 yeare, 7 months, 
and 15 days? 

11. What is the interest of $342, for 1 month, 15 days ? 

Operation. 
2)342 

.007 J Obs. 2.-As there is no even nuniher of 

— months, we supply the two first decimal 

- *^ *'* places with ciphers, as a guide in pointing off 

171 the product. 

%2.bQb Arts, 

12. What is the interest of $678.59, for 1 year, 3 months, 
and 11 days? 

13. What is the amount of $678.59, on interest, for 1 year, 
3 months, and 11 days? Ann. $730,728. 

Obs. 3r-The ammmt is the principal and interest added together. 

14. What is the interest of $600, for 27 days ? 

15. What is the amount of $750.00, on interest, for 18 mos. 
and 18 days? 

10. What is the amount of $1000, on interest, for 4 years 
and 6 months? ^ Ans. $1270. 

17. A note for $450, on interest, was dated January 1st, 
1835. What was due, principal and interest, March 16th, 
1837? 







Ans, $509,625. 


yrs. 
1837 


mo. 
3 


d. 
16 


1835 


1 


1 


2 


2 


15 time. 



18. A note for $60.50, on interest, was dated Dec. 20, 1834. 
What was there due, principal and interest, Jan. 28, 1837 ? 

Ans. $68,143. 

19. What is the amount of $879.30, on interest, 2 years, 
6 months, and 19 days? Ans. $1009.582. 

20. What is the interest of $375 for 7 days? Ans. $.437. 

21. What is the interest of $89,285, for 1 year, 7 months, 
and 29 days? yl7i5. $8,913. 

22. What is the interest of $336 for 5 months and 16 days ? 

Ans. $9,296. 

23. What is the amount of $1844.48, on interest 2 months 
and 21 days? Ans. $1869.38. 

24. What is the amount of $2731.50, on interest 3 years, 
9 months, and 26 days? Ans. $3357.924. 
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25. What is the amount of $1764, on interest from June 14, 
1829, to July 14, 18S1 ? Ans. $2619.54. 

26. What is the interest of £240 8s. 6f c?., for 1 year ? 

Operation. Reduce the shillings, pence, and far- 

£240.428 things, to the decimal of a pound by in- 

^ spection, (see Art. 134 ;) then proceed 

14.42568= as in Federal Money. The interest will 
£14 85. Qd. Ans. be in pounds and decimal parts, which 

must be reduced to shillings. 

27. What is the interest of £379 15s., for 1 year and 6 
months? Ans. £34 3s. 6id. 

28. What is the interest of £416 12s. 6d., for 10 months ? 

• Ans. £20 16s. 7 id. 

29. What is the interest of £427 13s. 9d. 2qrs., for 1 year 
and 8 months? Ans. £42 I5s. 4Jg?. 

30. What is the interest of £129 7s. 3d. 3qrs., for 3 years, 
7 months, and 5 days ? Ans. £27 18s. 6^0?. 

31. What is the amount of £320 10s. Qd., on interest for 2 
years, 6 months, and 15 days? Ans. £369 8s. \^d. 

32. What is the interest of £430 7s. 8o?. 35'rs., for 4 years, 
3 months, and 20 days? Ans. £111 3s. 1\d. 

hvXt 203« — When the rate of interest is any other than six 
per cent., and the time consists of years, months, and days, 

RULE. 
Find the interest first for 6 per cent., and tlienfor 1 per cent., 
and multiply the interest at 1 per cent, hy the given rate, and 
the product will he the answer. 

EXAMPLES. 

33. What -is the interest of $680, for 1 year and 6 months, 
at 7 per cent. ? Ans, $71.40. 

Operation, 



.09 



6)61.20 interest at 6 per cent. 

10.20 interest at 1 per cent. 

7 

$71.40 interest at 7 percent. 



Qdbstions.— 14. What is the rule for computing interest on pounds, ahilUnga, penoei 
•tc. ? 15. Rule, whon the rate of interest is any otU«t Wi^oxv ^ v^:t ^:«ofiu*l 
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34. What is the interest of $336.40, for 2 years, 8 months, 
and 3 days, at 3 per cent. ? Ans. 826.9P0 

35. What is the interest of ^556.36, for 3 years, at 1 per 
cent.? Ans. $16.69. 

Obs. — The interest of any sum at 1 per cent., for 1 year, is the princi- 
pal itself, with the separatrix moved two figures towards the left; there- 
fore, to obtain the interest at 1 per cent, for any number of yeiU's, we 
have only to multiply by the number of years. 

36. What is the interest of fi50.56 cents, for 5 years, 5 months, 
and 10 days, at 9 percent.? Ans. ^.274. 

37. What is the amount of $1000, on interest for 5 years 
and 7 months, at 7^ per cent. ? Ans. $1418.75. 

38. What is the interest of $1569.20, for 1 year, at 1 per 
cent.? An.^. 815.692. 



INTEREST BY CANCEIil^IXG. 

RULE. 

State I lie question, as in Direct Proportion, hy placing the 
terrns of demand en the riykt, and the terms of supposition on 
the left. 

EXAMPLES. 

Art. 204, — 1. What is the interest of t500, for 3 years, at 
6 per cent. ? 

Obs. 1. — Tlie terms of supposition in Interest are not expressed, being 
always 100 and 1 year. The foregoing question may be expressed thus : 

What is the interest of $500, for 3 years, if the interest of 
llOO for 1 year be $6 ? 

Operation. 

What interest ?|500 $ 
Jf $100 
Year 1 



3 years. 



6 $ 



$90 Ans. 

2. What is the interest of $720, for 1 year and 6 months, 
at 6 per cent. ? Ans. $64.80. 

Question.— 16. Whctis tha interest of any siun for 1 year at 1 per cent? 
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Obs. 2. — When Uie given time is months, weeks, or days, either les^ or 
greater than a year, reduce it to the lowest denomination, and 1 year, the 
time in tlie supposition, to the same denomination. 

8. What is the interest of $642,255, for 2 years and 6. 
months? Ans, $90,338. 

4. What is the interest of $1000.68, for 2 months and 15 
days? Ans, $12,508. 

5. What is the interest of $440, for 4 years, at 4 per cent. ? 

Ans. $70.40. 

6. What is the interest of $60.10, for 5 years, at 5 per 
cent.? Ans, $15,025. 

7. What is the interest of $160, for 36 days, at 7 pei cent. ? 

Ans, $1.12. 

8. What is the amount of $780, for 3 years and 4 months, 
at 3 per cent. ? Ans, $858. 

Obs. 3. — If we multiply the amount of $1 for the given time, by the 
given principal, the resiut will be the same as adding the principal to the 
mterest Thus, the amount of $1 for 3 years and 4 months, at 8 per cent, 
is 1 1.10, \^hich, multiplied by $780, gives $858, the answer. 

Arti 205. — ^When time, rate, and amount are given, to find 
the principal. 

1. What principal will amount to $858, in 3 years and 4 
months, at 3 per cent. ? 

The student will perceive, that this question is the reverse of 
question 8th, preceding, and also that 858 is there a product, 
of which 1.10, the amount of $1 for the given time, is a factor; 
therefore, if we divide 858 by 1.10, we shall obtain the other 
factor, or the principgil required; 858-^1.10=$780, the an- 
swer. Hence the 

RULE. 

Divide the given amount by the amount of $1 for the given 
time, and the quotient will be the answer, 

EXAMPLES. 

2. What principal will amount to $778.10, in 4 years and 3 
months, at 6 per cent. ? * Ans, $620. 

3. What principal will amount to $650, in 6 years, at 5 per 
cent.? 

1*1* 
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Operation by cancelling. 



What principal. 
Amount, J 1.30 



$650 amount. 
H principal. 



$500 Ans. 

4. What principal will amount to $738.40, in 7 years ? 

Ans, $520. 

Art. 206« — ^When time, rate, and interest are given, to find 
the principal. 

1. What principal will gmn $27.52, in 1 year, 6 months, and 
6 days ? 

We have seen, that the interest of a given principal for a 
given time, is the product of the interest of $1 for the same 
length of time, and the principal ; therefore, if we divide 
$27.52 by .086, the interest of $1 for the given time, we shall 
obtain the principal required, as before. Hence the 

RULE. 

Divide the given interest hy the interest of $1 for the given 
time, and the quotient will be the answer. 

2. What principal will gain $19 in 4 months, at 6 per cent. ? 

Ans. $950. 

3. What principal will gain $1500 in 5 years, at 6 percent.? 

Ans. $5000. 

Art. 207.— 'When principal, interest, and time are given, to 
find the rate per cent. 

1. If $50 in 6 months gain $1.50, what is the rate per 
cent. ? 

If the interest of $50, at 1 per cent., be 25 cents, then the 
quotient of $1.50, the whole interest, divided by 25 cents, will 
be the rate per cent, required. 1.50-;- 25 =6 per cent., the an- 
swer. Hence the 

RULE. 

Divide the given interest by the interest on the given principal, 
at 1 2)er cent, for the given time, and the quotient will be the an- 
swer, 

2. If $300 gain $12 in 8 months, what is the rate per 
cent. ? 
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Operation hy cancelling. 



What interest. 

If $300 

m. 8 

Ans. 



100 % 
12 m. ' 
12 % int. 



6 per cent. 



In what time. 
Int. $18 



3. If $740 gain $27. To in 9 months, what is the rate per 
cent. ? Ans, 6 per cent. 

4. If $1000 gain $75 in 6 months, what is the rate per 
cent. ? Ans. 15 per cent. 

Artt 208. — When principal, rate, and interest are given, to 
find the time. 

1. In what time will $300 gain $12, at 6 per cent. ? 

Operation. Having found the interest 

12$ Int. of $300 for 1 year, the ques- 

1 year. tion may be expressed thus : 

2 = 8 months. ^^ what time will $12 interest 

be gained, if $18 be gamed in 
1 year ? It is evident, that the ratio of the interest for 1 year, 
is to the given interest, as 1 year is to the time required. 

Hence the 

RULE. 

Divide the given interest hy the interest of the given principal 
for 1 year, and tlie quotient will be the answer, 

2. In what time will $240 gain $4.80, at 6 per cent. ? 

Ans. 4 months. 

3. In what time will $600 amount to $645, at 5 per cent. ? 

Ans. 1 year and 6 months. 

4. In what time will $375 gain $28.12^, at 6 per cent. ? 

Ans. 1 year and 3 months. 
6. The interest on a note of $225, at 4 per cent., was $11.4t). 
What was the time ? Ans. 1 year, 3 months, 6 days. 



PARTIAL PAYMENTS. 

Art. 209« — ^AVhen notes are paid within one year from the 
time they become due, it has been the usual custom to find the 
amount of the principal from the time it became due, until the 
time of settlement, and then to find the amount of each en- 
dorsement, from the time it was paid, until settlement, and to 
subtract then* sum from the amount of the ^^^WvY-^^i-. 



r 
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EXAMPLES. 

Boston^ January y 1, 1841. 
For value received, I promise to pay Samuel Fdlton, or order, twi 
hundred and fifty dollars and forty cents, in three months, with interesi 
afterwards. Elihu Jones. 

On the back of this note were the following endorsements : 
March 15, 1841, received one hundred and fifty dollars. June 
10, 1841, received forty-five dollars. The balance on the note 
was paid January 1st, 1842. How much was the balance ? 



First payment, $150 
Int. 9 m. 16 d. 7.15 

$167.15 



2d payment, $45 
Int 6 m. 21 d 1.507 

$46,507 
157.15 



Amount of payments, $203,657 



Principal, $250.40 
Int 9 m. 11.268 

$261,668 
203.657 

Balance, $58,011 



Concord, Sept. 1, 1840. 
For value received, I promise to pay John Foster <& Co., or order, one 
thousand dollars, on demand, with interest 

Stephen Paywell. 

On this note are the following endorsements : March 1, 1841, 
received two hundred dollars. April 6, 1841, received one 
hundred and fifty dollars. July 5, 1841, received two hun- 
dred and forty dollars. What was there due at tlie time of 
settlement, which was August 15, 1841 ? An^s, $457,042. 

If settlement is not made till more than a year has elapsed 
after the commencement of interest, the preceding mode of 
computing interest, when partial payments have been made, is 
not in strict conformity with law. 

The methods of computing interest on notes and bonds differ 
in different places. 

The United States Court, and the courts of several of the 
states, have established a general rule for the computation of 
interest, when partial payments have been made. The follow- 
ing is, in substance, the 

RULE. 

Compute the interest up to the time of the first payment ; and 
if the payment exceed the interest, deduct the excess from the 
principal, and cast the interest on the remainder up to the second 
paym£nt, and so on. If the payment be less titan the interest, 
cast the interest up to the time when the sum of the payments 
shall exceed tite interest ; then deduct the excess from the princi" 
pel, and proceed as before. 



£XAMPLE3 IN INTEREST. 201 

When a note is given specifying interest annually, simple in- 
terest is cast on the note to the time of final settlement ; and 
also simple interest on the several sums of interest from the 
time they became due to tHe time of final settlement. 



13784.26. 



(1.) 



For value received, I promise to pay James Larned, or order, three 
thousand seven hundred eighty-four dollars and twenty-five cents, witli 

On this note were the following endoi'sements : 

Jan. 16, 1827, received $148.21 
Aug. 11, 1827, " 60.00 

Dec. 24, 1828, " 2789.25 
Feb. 12, 1830, " • 1000.00 
What was due Dec. 14, 1830 ? Ans, $464,807. 

The first principal, on interest from July 10, 1826, $3784.25 
Interest to Jan. 16, 1827, time of the first pay- 
ment, (6 months, 6 days,) 117.311 

$3901.561 
Payment exceeding the interest, Jan. 16 148.21 

Remainder for a new principal $3753.351 

Interest from Jan. 16, 1827, to Dec. 24, 1828, 

(1 year, 11 months, 8 days,) 436.039 

4189.990 
Payment, Aug. 11, less than the interest, * $50.00 
Payment, Dec. 24, exceeds the interest, 2789.25 

Sum of the payments, 2839.250 

Remainder for a new principal $1350.740 

Interest from Dec. 24, 1828, to Feb. 12, 1830, 

(1 year, 1 month, 18 days,) 91.850 

1442.590 
Payment, Feb. 12, exceeds the interest, 1000.000 

Remainder for a new principal $442,590 

Interest from Feb. 12, 1830, to Dec. 14, 1830, 

(10 months, 2 days,) 22.277 

Balance due Dec. 14, 1830 $464,867 

What would have been due on the foregoing note at the 
time of final settlement, had annual interest been sijeclfiad*^. 



202 COMMISSION, BEOKERAGE, AND INSCBANCB. 

(2.) 

$6420.50. ^^^ value received, I promise to pay Thomas Terril, or 
'■ — '• order, six thousand four hundred twenty dollars and fifty 

**°^'''i'Hi",n™''- SaMIKL E.NCLISH. 

Mat/ 4, 1830. 

On this note Avere the following endorsements : 

March 4, 1831, received $40.00 
Dec. 1. 1831, " 200.00 
Feb. 10, 1832, " 5000.00 
June 28, 1833, " 1534.25 
What was, the sum due March 1, 1834 ? Ans. S500.'784. 

8. A.'s note of $374.62 was given Jan. 1, 1834, on interest 
after 90 days. • June 4, 1830, he paid $320. What was due 
August 15, 1837? Ans. 8110.942. 

4. B.'s note of $054.32 was given Dec. 12, 1831, on which 
was endorsed the interest for 18 months and 4 days. What 
was due on settlement, Nov. 20, 1833 ? Ans. $071,114. 



C03IMISSI0X, BROKERAGE, AND INSURANCE. 

Art. 210. — Commission and Brokerage are compensations 
of so much per cent, to factors and brokers, for their respective 
services in buying and selling goods, etc. 

Insurancp: is an exemption from hazard, obtained by the 
payment of a certaFh sum, which is generally so much per cent, 
on the estimated value of the property insured. 

Prernium is the sum paid by the owner of the property, for 
the insurance. 

Policy is the name g\\^xi to the instrument, or writing, by 
which the contract of indemnity is effected between the insurer 
and insured. 

The Policy should always cover a sum equal to the estimated 
value of the property insured, together with the premium; 
that is, a policy to secure the payment of $100, at 3 per ccnt«, 
must be made out for $103. 



QuKSTioNS.— 1. What i\re Commission and Brokerage? 2. What is Insurance? 3. 
What is u Premium? 4. What is a Policy? 5. What sum should the Policy covert 
6> Give the example. 
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RULE, 

Method of ojycratlon the same as in Simple Interest, 

EXAMPLES. 

1. If a factor purchase goods to the amount of §1800, and 
I allow him -J per cent, for his services, what must 1 pay him? 

Operation, 



100 

2 ^ 



1^00 9 
3 



27 



^13^ Ans. 

2. What commission must a factor receive for sellinsf £j0xids 
to the amount of ^8G4.7S, at 4^ per cent ? Ans. 838.915. 

3. What is thi commission on ^3784.22, at 12^ per cent? 

Ans. '51473.027. 

4. A factor buys goods to the amount of $1200. What 
will be his commission, at 1^ per jeent. ? Ans. 818. 

5. What is the brokerage on $9798.07^, at 5 J per cent. ? 

Ans. 3:oG3.423. 

6. The value of a certain ship and cargo is ^50000. What 
is the insurance, at 15 per cent. ? Ans. $7500. 

7. What is the duty on 4 boxes of tea, e:ich weigliing 1 
cwt. 2 qrs. 14 lbs., at 1 J cent per lb. ? Ans. ^10.92. 

8. What may a broker demand on $1000 at 3 per cent. ? 

Ans.^ZO, 

9. What will be the premium for insuring a sliip and cargo, 
valued at §57840, at 3^ per cent. ? Ans. 82024.40. 

10. What may a b.oker demand ^»n £320 105. Gc/., at 4«. 
Sd. per cent. ? Ans. £GS 2s. 2d. Sqrs. 

Ons. — Tlie above example is not reduced to decimals by Inspection. 

11. What will be the premium for insurance on property to 
the amount of S9248.28, at ^ per cent. ? at ^ per cent. ? at J 
per cent. ? at | per cent. ? at |- per cent. ? at ^ per cent. ? 



COMPOUND INTEREST. 



Art. 211. — Compound Interest is interest upon interest, or 
that which arises from making the interest a part of the prin- 
cipal, whenever it becomes due. 
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RULE. 

Find the amount of tlie yiven 2^rinclpal for the first year, or 
the first stated time for the interest to become due, by mnple in- 
terest, and make the amount the 2^rincipal,for tJie next year, or 
stated period ; and so on to the last. From the last amount, 
subtract tite yiven principal, and tlw ret, Minder will be the com- 
pound interest required. 

EXAMPLES. 

1. What is the compound interest of $200, for 3 years, at 6 
per cent. ? 

Operation. 

$200, first principal. 
.00 



12.00 interest 
200 princip 



^ *i }■ to be added, 
ipal. J 



212, amount, or principal, for 2d year. 
.00 ' - 



12:72, compound interest, 2d 3'ear. ) to be 
12 principal, " ( added. 



224.72, amount, or piincipal, for 3d 3'ear. 

'_ .OG 

13.4832, compound interest, 3d year. ) to be 
224.72 principal, ** J added. 



238.2032, amount. 

200 fii-st principal, subtracted. 

$38.2032, the compound interest required. 

2. What is the compound interest on a note of $325, on in- 
terest 5 years? Ans. $109.92. 

3. What is the compound interest of $680, for 4 yeai-s ? 

Ans. $178,479. 

4. What is the compound interest of $500, for 4 years, at 
7 per cent, per annum ? 

6. What is the compound interest of $470, for 5 years, at 5 
per cent, per annum ? 

6. To what sum will $478 amount, in 3 years, at 6 per 
cent., compound interest ? 



Qi'KSTioNs.— 1. What is Compound Iptereat ? 2 What is the Rule? 
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TABLE, 

Showing the amount of%\y or £l,/or amj nunil^r of years, no* 
exceeding 30 yearSy at the rates of 5 and 6 per cent, compound 
interest. 



Ycara. 


5 per cent. 


1 


1.05 


2 


1.1025 


3 


1.15762+ 


4 


1.21550-f- 


6 


1.27628-f- 


6 


1.34009+ 


7 


1.40710+ 


8 


1.47745+ 


9 


1.55132+ 


10 


1.62889+ 


11 


1.71033+ 


12 


1.79585+ 


13 


1.88564+ 


14 


1.97993+ 


15 


2.07892-1- 



6 per cent. 



1.06 

1.1236 

1.19101 + 

1.26247 + 

1.33822+ 

1.41851 + 

1.50363+ 

1.59384+ 

1.68947+ 

1.790844- 

1. 89829 j- 

2.012194. 

2.13292^. 

2.26O9O4. 

2. 39655 j_ 



Years. 5 per cent. G per cent. ) 



16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



2.18287+ 
2.29201 + 
2.40661+ 
2.52695+ 
2.65329 + 
2.78596+ 
2.92526+ 
3.07152+ 
3.22509+ 
3.36355+ 
3.55562+ 
3.73345+ 
3.92012+ 
4.11613+ 
4.32194+ 



2.54035 + 
2.69277 + 
2.85433 + 
3.02559 + 
3.20713 + 
3.39956 + 

3.60353 + 
3.81974+ 
4.04893 + 
4.29187 + 
4.51938 + 
4.82234 + 
5.11168+ 
5.41838+ 
5.74349+ 



Obs. 1. — Although the decimals, in the preceding numbers, are carried to 
five places, yet four are generally sufficient for most business operations. 

7. What is the compound interest of $050, for G years, at G 
percent.? Arts. ^212.0^\. 

By the foregoing table we find the amount of $1 for G years 
to be $1.41851 ; which, multiplied by $G50, gives $922,051, 
the amount of 1650 for 6 years, and 1922.031 — 050=^272.031, 
the interest required. 

8. What is the compound interest of $350 for 2 years and G 
months? ^?is. $55,057. 

Obs. 2.— Wlien there are months and days, first find the amount for the 
years, and on this amount cast the interest for the montlis and days ; this, 
added to the amount, wUl give tlie answer. 

9. What is the compound interest of $135, for 3 years, G 
months, and G days ? ^?i.s'. |30.77. 

10. What is the compound mterest of $678.25, for 12 years 
and G months, at 5 per cent. ? Ans. $570,236. 

11. What is the compound interest of $579.75, for 20 
years ? — for 30 years ? 



Question.— 3. What Is Ihc Rule, when there arc moutlvawasL'^5s^'^^ 
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12. What is the amount of a note of §150, for 4 years, at 6 
per cent., compound mterest ? Ans, t;189.3Y. 

le^ Th<* amount of a certain note, at compound interest for 
4 years, tvas 8189.37 + . What was the principiil? 

This question, it will be perceived, is the reverse of the last. 
If the amount required is obtained by multiplying the amount 
of •$! for the given time by the given piincip d, then it follows, 
that if we divide the given amount by the amount of >s>\ for the 
given time, we shall obtain the required principal. 

14. What is the amount of ^597. 75, for 20 years, afC per 
cent., compound interest? Ans. |5 19 17.061. 

15. What is the amount of Si 350, for 3 years-, at 5 per cent., 
compound interest? Am. $1502.793. 

16. What is the amount of a note for $150, for 2 years, 
compound interest, the inteicst becoming due at the end of 
every 3 months? Ans. ^168.967. 

17. What is the compound interest of £240 \0s. Qd., for 2 
years, at 6 per cent. ? Ans. £29 14*. (yd. 3q)'s, 

18. What is the amount of £450, for 3 years, at 5 per cent., 
compound interest? Ans. £520 ISo*. 7t/. 

19. Whai is the amount of £256 105. for 7 years, at 6 per 
cent., compound interest? Ans. £385 13.*. I^d. 



DISCOUNT. 

Artt 212. — Discount is an allowance made for the payment 
of money befo.'e it becomes due. 

Tim present worth of a debt due at any future period, is so 
much money as, being put on interest, at a given rate per cent., 
will amount to the. debt, when it becomes due. 

1. A. holds B.'s note for -^lOG, due in 1 year. What is the 
present wo th of the note, discounting at 6 per cent^? 

It is evident, that if B. pajs A. 1 106 now, at the end of the 
year, when the not« becomes due, A. will have the interest of 
$106 more thin is his due; therefore, B. ought to pay him 
such a sum, as, being put on interest, wouli amount to ^106 

Qt'MTio.xs.— 1. WhaX ia ditcaunt 1 S. What \s present worth f 
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at the end of the year. If we divide 106 by the amount of $1 
for 1 )'ear, we shall have the principal, or that sum which be- 
ing put on interest at the usual rate per cent., will amount to 
the debt when it becomes due. (See Art. 205.) $106 -f- $1.06=: 
$100, the present worth of $106 due a year hence. From the 
above we derive the following 

RULE. 

Art. 213* — To find the present worth — Divide the given 
sum by the amount of %\ for the given time, and the quotient 
will be the tresent avorth. 

The ^yresenl worth, subtracted from the debt, will leave the 

discount. 

2. What is the present worth of $246.21, payable in 2 
years and 8 months, discounting at 6 per cent. ? 

Ans. $212.25. 

3. How much ready money will purchase a note of $1719.04, 
due 6 years hence, discounting at 6 per cent.? Ans. $1264. 

4. Suppose I owe a note of $416, to be paid in 4 years and 
2 months, and wish to pay it now, what must be discounted 
for present payment? Ans, $83.20. 

6 How much ready money will purchase a note of $37,165, 
due 5 years, 1 month, and 18 days hence, discounting at 6 per 
cent.? Ans. $28.4 1 3 -f. 

6. What is tlie present worth of a note of $840, payable one 
half in 10 months, the other half in 20 months,* discount, 6 per 
cent, per annum ? . ^ns. $781,818. 

7. What is the present worth of $1500, due 40 years hence, 
discount, 12 per cent, per annum? Ans. $258.02+. 

8. What is the discount of $420, due in 1 year and 6 months, 
at 6 per cent. ? Ans. $34,679 + . 

9. What is the discount of $109.86, for 1 year, at 6 per cent. ? 

Ans. $6,219. 

10. Bought goods to the amount of $1 909.34, at four months' 
credit. How much ready money must I pay, discounting at 
3 J per cent. ? Ans. $1887.322. 

11. What is the present worth of £4000, payable in 9 
months, at 4| per cent, discount ? 

Ans. £3862 8*. Od. 2qrs. + 

Qj'Esi IONS.— 3. Rule for fin.ling the present worth ? For Paidiug Uie discount 1 
4. Wliat is thu difleruuce butwucn interest aad discvuiU 1 



{ 
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EXEru ISES I\ DISCOUNT. 



Tlic foreu'oin<r is the correct method of reckoning discounl , 
yet t]ie usual method in practice is to compute the interest for 
the time, and deduct it from tiie given sum. The interest thus 
found is called the discount. 

The difference between interest and discount, on a small sum, 
for a short time, is inconsiderable ; but the difference becomes 
very considerable when the sum is large and the time long for 
which the discount is to be made. 

12. What is the difference between the interest and discount 
of ?^100 for 1 month, at 6 per cent. ? 

Alls. 2\ mills, nearly. 

13. What is tlie difference between the interest and discount 
of 8049, for 3 years, at 6 per cent. ? Ans. $17.82. 

Artt 214. — Bank discount is the same bjs simple interest 
When a note is discounted at a bank, the interest is computed 
on the sum from the date of the note to the time when it becomes 
due, including three days of (/race, and deducted as discount. 
Thus, if a note of $100 be discounted for 30 days, the interest 
is computed for 33 days. Custom has allowed to the borrower 
3 days after the day on which the note becomes due, called 
days of (/race; and as payment is generally withheld until the 
third day, it is justice that interest should be paid for these 
days. 

If the payment of a note cannot conveniently be made at 
the proper time, the note may be taken up, if the bank allow 
the indulgence, by a new note, which must be presented on 
the day of discount immediately preceding the day on which 
the note would have become due, paying at the same time the 
discount, or interest, as before stated. Thus the borrower 
loses the discount on his note from the day on which he re- 
places it by another to the day on which it would have been to 
be paid. 

The discount of any sum discounted for 30, 60, or 90 days, 
is found by multiplying by ^ of the days. (See Art. 202.) 

EXAMPLES. 



14. What is the bank discount 
^n a note of $714, for 30 days, at 
6 per cent. ? 



16. What is the bank discount 
on a note of $1692, for 60 days, 
at 6 per cent. ? 



QuKSTioy.—S. What is the usual method in practico ? 
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Operation, 
2)714 
.005} 

3570 
357 



$3,927 Ans. 



Operation, 
2)1693 
.OlOi 

16920 
846 

$17,766 Ans, 



16. What is the bank discount on a note of $784,- for 90 
days, at per cent. ? 

Operation, 

2)784 
.015^ 

3920 
784 
392 



$12,152 Ans. 

17. What is the bank discount on a note of $53, for 30 days t 

A71S. $.291+. 

18. What is the bank discount on a note of $1092, for 30 
days? i4n5. f 0.006. 

19. What is the bank discount on a note of $2049, for 30 
days? ^?is. $11,269. 

20. A.*s note of $561, for 60 days, is discounted at the 
bank, at 6 per cent. What ready money does he receive ? 

Ans. $555,109. 

21. B.'s draft for $150, drawn at 15 days' sight, is caslied at 
the bank, at 3 per cent, discount. How much money does he 
receive? Ans. $149.812 -f. 

22. What is the bank discount on a note of $340, for 90 
days, at 6 per cent.? Ans. $5.27. 

23. What is the bank discount on a note of $632.75, for 90 
days, at 6 per cent. ? Ans. $9,807. 



When a note is offered at the bank for discount, one or two 
endorsers are generally required ; and the nojte is presented in 



one of the following forms : 



QuKSTiONB.— 6. Whnt Is bank diaeount ? 7. What is meant by day» of grace 1 8. 
flow is discount found for 30, 60, and 90 days ? 9. When a note Is oflbred at a bank for 
dlaoonnt) what is required ? 

la* 
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|500. • Concord, July 4th, 1849. 

For value, received, we, the subscribers, jointly and severally promise to 
pay the President, Directors, and Company of me New England Bank, or 
order, five hundred dollars, at said bank, on demand, with interest after 
sixty days. 

When a note, called business paper, is oflfered for discount, 
it is generally made in the following form : 



$350. Boston, August 6th, 1849. 

Three months after date, I promise to pay to the order of Mr. John 
Savage, at the Commonwealth Bank, three hundred and fifty dollars^ 
value received. 

A.B. 

In order to negotiate this note to an individual, or to procure 
a discount of it at a bank, tlie said Savage should endorse his 
name upon the back of the note, and such other names of en- 
dorsers should be procured as may be required ; in which case, 
the promiser, or payer, A. B., is first liable for the note, and 
the note should be demanded of him, when it becomes due. 
If not paid, immediate notice should be given to the endorsers 
of the note ; and on such demand and notice, the endorsers 
become liable for payment of the note ; otherwise they are not 
holden. 

The promiser, or payer of a note, -is the individual who signs 
it. The promisee, or payee, is the person to whom the note is 
payable. 

When a note is endoi'scd, the promisee, or payee, is always 
an endorser. 



LOSS AND GAIN. 

Art. 215* — Loss AND Gain teach to find what is gained or 
lost in the purchase and sale of goods ; and also to regulate 
the price, so as to gain or lose, at a certain rate per cent. 

1. If I purchase goods to the amount of $50, and sell the 
, same for $60, what do I gain per cent. ? 

QcKSTioNs.— 10. What is the form of a note payable to the president, directors, 
&c., of a bank? 11. What is the form of a note called business paper? 12. Who is 
ihe prozniaer of & noio'i 13. Who the promisee? 
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It is evident tiiat the gain on $1 would be ^ as much as 
on $50. Since, then, the gain on $50 is $10, or the gain is 
^§ of the cost, then $10-:- 50 =20 cts. on a doUaf, or 20 per 
cent., the Answer. Hence the 

RULE. 

When the pieces at which goods are bought and sold are given, 
to find the gain or loss per cent. : Divide the gain or loss, found 
hy subtraction, by the cost of the article, 

EXAMPLES. 

2. A merchant bought goods to tlie amount of $500, and 
sold the same for $700. What did he gain per cent. ? 

The question may be thus expressed, as in the Rule of Three : 
What is the gain on $100, if on $500 the gain be $200 ? 

02)eration, 

100 $ 



What gain ? 

If $ $m 



;>00 40 



40 per cent. Ans, 

3. A merchant purchased goods to the amount of $342.25^ 
and gains on the sale $41.07. What is the gain per cent. ? 

Ans. 12 per cent. 

4. Bought flour to the amount of $840. Sold the same for 
$907.20. What do I gain per cent ? Ans. 8 per cent. 

5. Suppose a^ merchant purchase goods to the amount of 
$1000, and sell them for $910, what is the loss per cent. ? 

Ans. 9 per cent. 

6. Bought fur caps for $7 apiece ; sold them for $7.25. 
What w^as the whole gain in laying out $630, and what was 
the gain per cent. ? a ^ Whole gain, $22.50. 

* y Gain per cent., 3.57+. 

7. What is the whole loss, and what is the loss per cent., 
in laying out $70 for hats, at $1.75 each, and selhng them for 
25 cents apiece less than cost ? 

. ( Whole loss, $10. 
^^- I Loss per cent., 14f . 



Questions.— 1. What is Loss and Gain ? 3. How is the gain or loes per cent, found ? 
3. Having the gain or loss per cent., how is the price found at which an article ia 
bought or sold ? 



213 LOSS AND GAIIV. 

8. Bougbt 100 yards of cloth, at $6.72 per yd., and sold 
the same for $8.40. What did I gain ptjr cent ? 

Ans, 25 per cent. 

Arta 2I6« — When the gain or loss per cent, is given, to find 
the price at which the goods are bought and sold. 

RULE. 

If the per cent, be gain, add it to 100 ; if the per cent, be loss, 
mbtract it from 100, and proceed as in the Rule cf Three. 

EXAMPLES. 

9. A merchant sold cloth, which cost $0.72 per yard, at lb 
per cent, profit. For how much did he sell the cloth per yard ? 
(See Interest, Obs. 3, Art. 204.) 

Operation, 



How many $ 



$M * 108 
l^$ $ 5 



$8.40 Am, 

10. A merchant sold cloth at J8.40 per yard, and gained 
26 per cent. What was the first cost ? 

Operation. 



How many $ 



8.40 $ 



g $ 1)^^ 100 $ 4 
1$G.72 Ans, 

11. If 1 tun of wine cost £40, for how much must it be sold 
to gain 6-J per cent. ? Aub. JC42 10,v. 

12. Sold 10 yards of cloth for £4 165., and gained 10 per 
cent. What was the prime cost per yard ? Ans. 8s, 8j\c/. 

13. Bought 7 tuns of wine, at $01.20 per hhd. ; sold at 18 
cents a pint. What \vas the whole gain, and how much per cent. ? 

Ann i ^^^o\e gain, $826.56. 

( Gain per cent., $48,235. 

14. Purchased 40 gallons of molasses, at Ss. per gallon. 
By accident, 6 gallons leaked out. At what rate must I sell 
the remainder per gallon to gain 10 per cent, upon the first 
cost, and give 8 months* credit? Ans. 4s. Od. l^r.-j- 

16. If I sell a pound of silk for $12.72, and gain $1.20, how 
much should I gain in selling a hde which cost $1 152 ? 

Ans. |;120. 
16. Bought 300 lbs. of coffee, at is, 2d. per lb., ready money. 
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and sold the same for 55. per lb., payable in 8 months. How 
much was gained upon the whole, and how much per cent. 



( ISy^ percent. 



17. Bought 50 yards of bn^adcloth, at $5 per yard, which 
I purpose to sell at 2 5. per cent, profit, ready money; but if I 
sell it on credit, I must have 5 per cent, extra. How must I 
sell it per yard, at 6 months, to make both these gains ? 

Ans. $6,095. 

18. If by selling tea at 57 cents per lb. I lose 3 cents, what 
is the loss per^cent. ? Ans, 5 per cent. 

19. A merchant purchases 180 casks of raisins, at 16s. per 
cask ; sells the same at 285. per cwt., and gains 25 per cent. 
Wliat is the weight of each cask ? Ans. 80 lbs. 

. 20. What will be the gain in selling |;500 worth of flour, at 
8 per cent, advance ? Ans. $40. 

21. Bought 1000 bushels of corn, for $1922.25. For how 
much must it be sold to gain 15 per cent. ? Ans. $2210.587. 

22. Bought 80 reams of paper, at $2.50 per ream. For 
how much must the whole be sold to lose 5 per cent. ? 

Ans. $190. 

23. A merchant bought 500 yards of broadcloth for $2125. 
For how much must he sell the whole to lose 10 per cent. ? 

Ans. $1912.50. 

24. If I buy 45 bushels otsalt, at 95 cents per bushel, for 
how much must it be sold per bushel to gain 20 per cent. ? 

A71S. $1.14. 

25. Bought 64 bushels of wheat, at $1.75 per bushel. For 
how much per bushel must I sell it to lose 3 per cent. ? 

Ans. $1,697. 



STOCK. 

Art. 21 7« — Stock is a general name for capital employed 
in trade, manufactures, insurance, bankjpg, etc. Also, for 
money loaned to government, or property in a public debt. 

The Capital Stock of a company, or corporation, is the 
whole amount originally invested by such company, or corpo- 

QuEBTioAs.— 1. What is stock ? 3. What is the capital stock of a company or cor- 
poration? 
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ration, which sum is divided into shares, and each holder re- 
ceives a certificate of the number of shares to wliich he is enti- 
tled. If stock which cost $100 per share sells in the market 
for any thing more than that amount, it is said to be above par ; 
that is, above the simi equal to the first cost — the term par sig- 
nifying equality. If it sells for less than that amount, it is be- 
low par ; and the amount above or below par is spoken of as 
BO much per cent. If it sells- for %Q on the §100 in advance, 
it is 6 per cent, above par. If it sells for so much less, it is 
so much below par. 

EXAMPLES. 

1. What is the value of |G00 of stock, at C per cent, above 
par? Ans. ^636. 

2. What is the value of |?2000 of railroad stock, at 87 i per 
cent.? Ans. §1750. 

3. What is the value of §1500 of bank stock, at 108 per 
cent. ? at 107 per cent. ? at 115 per cent. ? at 105 per cent. ? 



BARTER. 

Art« 218. — Barter is the exchanging of one commodity 
for another, according to prices or values agreed upon by the 
parties. 

RULE. 

Divide the value of that article whose quantity is given, hy 
the price of the article w1u)se quantity is required ; or, the qaei- 
turn 7nay be solved by the Rule of Three. 

EXAMPLES. 

1. How many pounds of coffee, at 13^ cents per pound, 
must be given in barter for 1200 lbs. of sugar, at 8 cents per 
pound? 

Operation. By cancelling. 

13j= V : 8 : : 1200 How many lbs. coffee ? 
1200 • cts. 

4|0)960[0 . . 13^=V* 
240 
3 



1200 lbs. sug. 

^ 2 

3 

1 lb. coffee. 



720 lbs. Ans, 



720 lbs. Am. 
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2. How much tea, at 64 cents per pound, must be given in 
barter for 2 cwt. of chocolate, at 32 cents per pound ? 

Ans. 112 lbs. 

3. How many pounds of lead, at cents per pound, must 
be given for 783 lbs. of iron, at 6 cents per pound ? 

Ans, 522 lbs. 

4. A. has broadcloth, at I6s. 6d. per yard. B. has linen, 
at Is. Ad. per yard. How many yards of broadcloth must be 
given in exchange for 660 yards of linen ? Ans, 53^ yds. 

6. A. bartered 53 J yards of broadcloth, at 16*. 6g?. per 
yard, for 660 yards of linen. What was the price of the linen ? 

Ans. \s. 4<f. 

6. How much sugar, at 8 cents per pound, must be given 
in barter for 1| cwt. of cinnamon, at 54f cents per pound ? 

Aws: 12 cwt. . 

7. A. barters \^ cwt. of cinnamon, at 54|^ cents per lb., for 
12 cwt. of sugar. What was the value of the sugar per 
pound ? Ans. S cents. 

8. A. lias linen, worth 20^/. per ell English, ready money, 
mit in barter he will have 2.9. B. has broadcloth, worth 14*. 6c?. 
per yard, ready money. What ought to be the price of the 
broadcloth, in barter? Ans. \^s. 4|^. 

9. B. has coffee which he barters Avith C. at 10c?. per lb. 
more than it cost him, for tea which cost 10s. ; but in barter 
C. puts it at \2s. 6d. What was the first cost of the coffee? 

Ans. ds. 4d. 

10. A. has 5 tons of butter, at $425 per ton, and lOj tons 
of tallow, £33 15*. per ton, which he barters with B. for 316 
barrels of beef, at 21a*. per barrel, and the remainder in cash. 
How much money does he receive ? Ans. $2200.25. 

1 1. C. and D. barter. C. has corn, at 75 cents, ready money, 
but in barter he will have $1. B. h:is rye, at 50 cents, ready 
money. What ought he to have for his rye, in barter ? 

Ans. 66j cents. 

12. A. has rye at $1.44 per bushel, ready money, but in 
barter he will have $1.56 per bushel. D. has cotton, at 18 
cents per pound, ready money. What price must the cotton 
be in barter, and how many pounds of cotton must be bartered 
for 100 bushels of rye ? 



. j Cotton, 10^ cents per pound. 
' ( 800 lbs. for 100 bushels nje. 
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13. B. gives C. 250 yr.rds of drugget, at 18|i. per yard, fat 
308 J lbs. of pepper. What does the pepper cost C. per lb.? 

Ans. lod, 

14. A. and B. barter. A. has 41 cwt. of hops, at $7.20 per 
cwt., for Avhich B. gives liira $96 in money, and the rest in 
prunes, at 10 cents per \h. What quantity of prunes does A. 
receive? Ans. 17 cwt. 3 qr». 4 lbs. 

15. How mmy acres of land, worth £40 105. per acre, 
must be given for 600 acres, worth S8.50 per acre ? 

Ans, 37J, 

16. A. has 7^ cwt. of sugar, at Sd. per pound, for which B. 
^ves him 12^ cwt. of flour. How much per pound was the 
flour ? Ans. 4^d. 

17. A. has com, at Si. 2 5, ready money, but in barter he 
values it at $1.50 per bushel. B. has cotton at 20 cents per 
pound, ready money. What should be the price of the cotton, 
in barter, and how many pounds must be given for 100 bushels 
of corn ? Answer to the last, 625 lbs. 

18. A. has cloth, vtiliicd at |4 per yard, ready money, but 
in barter he Avill have $4,50. B. hag cloth at 2 pounds per 
yard, ready money ; at what price ought B. to rate his cloth in 
barter, and how many yards must be given A. in exchange for 
540 yards of cloth? Answer to tlie last, 324 yards. 

19. D. has ribbon, at 26'. per yard, ready money, but in 
barter he will have 2s. 3(/. E. has broadcloth, for which he 
will have in barter SQs. 6d. Sqrs. What ought to be the cash 
price of E.'s cloth, and how many yards of ribbon ought D. to 
give him for 488 yards of broadcloth ? 



. j E.'s cloth, 326\ Qd. 
'^'^^- ( 7930 yards ribbon. 



SUPPLEMENT 

TO INTEREST, DISCOUNT, BARTER, AND LOSS AND GAIN. 

Art. 219. — 1. What is the interest of $365.25 for 1 year, 3 
months, and 2 days ? Ans. $27,515. 

2. What will $1002.153 amount to in 4 years, 1 month, and 
15 days, at simple interest ? Ans. $1250.185. 

3. What is the intere.st of $125000 for 1 day ? 

Ans. ? 20.833. 



SUPPLEMENT TO INTEREST, IIISCOUNT, ETC. 217 

4. How much will £300 amount to in 5f years, at 8{- per 
cent. ? Ans, £356 la, 3d. 

6. What is the amount of £10 158. 6d,, for 16 years and 10 
months? Ans. £21 IBs. Id. dqrs. 

6. How much will $185.26 amount to in 2 years, 3 months, 
And 11 days, at 7^ per cent. ? Ans. $216,944. 

IT. How much will $298.59 amount to, from May 19th, 
1707, to A%ig. 11, 1798, at 8 per cent. ? Ans. $327,913. 

8. What is the interest of $658, from Jan. 9th to the 9th 
of Oct. following, at J per cent. ? $2,467. 

9. What principal will amount to $1319.90, in 5 years and 
8 months ? Ans. $986. 

10. Took up a note, April 29, 1799, which amounted to 
$205.86, dated June 14, 1798, on mterest at 5f per cent. 
What was the sum borrowed ? Ans. $196. 

11. A note of 6 years' standing amounted to £3810; the 
piincipal was £3000. What was the rate per cent. ? 

"* Ans. 4^. 

12. At what rate per cent, will $420 amount to $520.80 in 
8 years ^ Ans. 3 per cent. 

13. At what rate per cent, will £413 I2s. 6d. amount to 
£S46 Ss. 8d. in 4f years ? Ans. 6f . 

14. In what time will $500 amount to $725, at 5 per cent. ? 

Ans. 9 years. 

15. In what time will a note of £420 amount to £520 16^., 
at 3 per cent. ? Ans. 8 years. 

16. What will be the amount of $597.75, in 20 years, at 
6 per cent., compound interest? Ans. $1917.077. 

17. Gave >» note for £450, payable in 3 years, at 5 per cent., 
compound interest. To what did it amount ? 

Ans. £520 18«. 7^^. 

18. What is the amount of £217, for 2\ years, at 5 per 
ceSt., interest payable quarterly? Ans. £242 13^. 4^ 

19. Bought a quantity of goods, to the amount of £250, 
ready money, and sold them for £300, payable in 9 months. 
What was the gsdn in ready money, discounting at 6 per cent. ? 

Ans. £87 U. Id. Iqr. 

20. What is the present worth of $1000, payable one-half 
in 4 months, the other half in 8 months, discounting at the 
rate of 5 per cent. ? Ans. $975,945. 

19 
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21. How much tea, at 9*. 6d. per pound, must be given 
in barter for 156 gallons of wine, at 128. 3^. per gallon? 

Ans. 201 lbs. 13||- oz. 

22. A. has 240 bushels of rye, at 90 cents per bushel, readj 
money, which he barters with B., at 96 cents, for wheat which 
cost 99 cents per bushel. How many bushels of wheat must 
he receive for his rye, and at what price ? 

Ans. 218^ bushels, at $1.04J p«r bushel. 
. 23. A. and B. barter. A. has cloth which cost him 28d., 
B.'s cost him 22c?. B. puts his cloth at 25d., in barter. How 
high must A. rate his cloth, to gain 10 per cent, in the trade ? 

Ans. S5d, 

24. Bought 100 yards of cloth, at $2 per yard. How must 
I sell it per yard, to gain $50 ? . Ans. $2.50. 

26. Bought cloth at $1.60 per yard, which, not proving so 
good as I expected, I am willing to lose 17^ per cent. How 
must I sell it per yard ? Ans. $1,237 +. 

26. Bought 50 gallons of wine, at 4s. per gallon. By acci- 
dent, 10 gallons leaked out. How must I sell the remainder 
per gallon, to gain 10 per cent, upon the whole cost? 

Ans. &s. 6d. 

27. A man sells a quantity of com at $1 per bushel, and 
gains 20 per cent. Some time after, he sold of the same to 
the amount of $37.60, and gained 60 per cent. How many 
bushels were there ii* the last parcel, and at what rate did he 
Bell it per bushel ? Ans. 30 bushels, at $1.25 per bushel. 



EQUATION OP PAYMENTS. 

Arti 220. — Equation op Payments is the method of ^d- 
ing the mean time for the payment of several debts due at «- 
ferent times. 

1. If a man owes me $10, to be paid in 4 months, and $6, to 
be paid in 7 months, and he wishes to pay the whole at once, 
in what time should the whole be paid ? 

It is evident that the use of $10 four months is the same as 



QVK8TI0NB.--1. What is Equation of Payments ? 2. Rule ? 
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the use of |1 forty months; and the use of |5 seven months 
is the same as the, use of $1 for thirty-five months. Then, 
$10+$6=$15, and 40+3^5=75 months. Thus it appears, 
that the use of $10 for four, and $5 for seven months, is the 
same as the use of $1 for seventy-five months : |15, therefore, 
may be used ^ as long as tl. That is, -^-^ of seventy-five 
months, 76-^15=5 months, the answer. Hence the 

RULE. 

Multiply/ each payment by the time when it becomes due, and 
divide the sum of the products by the sum of the payments, and 
the quotient will be the tim£ required. 

2. A merchant has oWing him $420, to be paid as follows 2 
$100 in 8 months, $100 in 2 months, and $220 in 5 months. 
In what time ought the whole to be paid at once ? 

Ans, 5 months. 

3. A. owes B. $800, to be paid as follows: $200 in 3 
months, $150 in 4 months, and the remainder in 8 months. 
What is the equated time for the payment of the whole ? 

Ans. 6 months. 

4. A. owes B. $380, to be paid as follows: $100 in 6 
months, $120 in 7 months, and $160 in 10 months. What is 
the equated time for the payment of the whole ? 

Ans, 8 months. 
6. A merchant has owing him $698, of which $181 is to be 
paid at the present time, $199 in 3 months, and $318 in 8 
months. What is the equated time for the payment of the 
whole ? Ans. 4 J months. 

6. A. owes B. $500, of which -J is to be paid in 3 months, 
j- in 8 months, and the remainder in 2 months. What is the 
equated time for the payment of the whole ? 

Ans. 3 months, 21 days. 

7. A. has owing hun $924, of which ^ is to be paid in 3 
months, and J in 2 years. In what time ought the whole to 
be paid? Ans. 13 months. 

8. I have three notes against a man: one of $400, due in 6 
months ; one of $500, due in 6 months; and the other of $350, 
due in 9 months ; and he wishes to pay the whole at once. 
In what time ought he to pay it ? Ans. 6.52 months. 

9. A. owes B. $960, of which J is due in 3 months, i in 1^ 
months, ^ in 9 months. What is the equated time for the 
payment of the whole ? Ans. 3 months, 15 days. 
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10. A merchant bought goods to the amount of $3000, and 
agreed to pay $500 ready money, $600 in 4 months, and the 
remainder m 9 months; hut they agree to make one payment 
of the whole. What is the equated time ? 

Ans, 6 months, 15 days. 



FEIiIiOWSHIF. 

Artt 221 • — Fellowship is a rule by which merchants and 
others, trading in company, may ascertain their respective gain 
or loss, in proportion to each man's share in the joint stock. 

The money, or value of property vested in trade, is called 
the Capital, or Stock. 

The gain or loss to be shared by the company is called the 
Dividend, 

When the several stocks are employed without regard to 
time, it is called Single Fellowship, 

1. Two men, A. and B., bought a liorse for $60, of which 
sum A. paid $40, and B. paid $20. They sold the horse for 
$90. What was each man's share of the gain ? 

It is evident, that each man's share of the pain should b«ai 
the same ratio to the whole gaiuy that his share of the stock 
bears to the whole stock. Now, the whole stock was $60, of 
which A. paid $40; then A. paid |§=f of the whole stock, 
and B. paid $20=^= J of the whole stock. As the whole 
gain was $30, A.'s share is ^ of 30=$20, and B/s share is ^ 
of dO=$10. Hence the 

RULE. 

As the whole stock is to each man's stock, so is the whole gain 
or loss to each marCs share of the gain or loss. 

Or the question may be expressed thus : What gains each 

individual stock, if the whole stock give gain ? 

Whole stock $60 — ^A.'s stock $40. 
Whole gain $30 — B.'s stock $20. 

QuBBTioMB.—l. What is FeUowBhip? S. What is capital, or stock? 3. Wliatis 
the dividend? 4. What is Single Fdlowahip? 5. What is the rule? fi. What it 
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Operation. Operation, 



How much A/s gain. 
Whole stock $60 



$ 



40$ A.'s stock. B.'s gain. 

80$ whole gaii^ 

^ $60 



20$ B.'8 stock. 
80$ 



10 Ans, K'b gaia 



20 Ana. A.'s gain. 

Proof — ^Add together the respective gains, and if the work 
be right, their sum will equal the whole gain. 

2. A., B., and C. trade in company. A.'s stock is |240, 
B.'s $360, and C.'s $600. They gain $326. What is each 
man's share of the gain? *( A.'s gain, $65.00. 

Ans. } B.'s gain, 97.50. 
( C.'s gain, 162.60. 

3. A. and B. bought a lot of land for $1280, of which B. 

J aid $400, and A. the remainder. They sold it so as to gain 
200. What was each man's share of the gain ? 

. J A.'s gain, $137.50. 
■^''*' } B.'s gain, 62.60. 

4. A. and B. owned a ship, valued at $72000 — ^lost at sea ; 
insurance $50000. What was each man's loss, supposing A. 
owned 3 times as much as B. ? a ^ \ A.'s loss, |l6,500. 

^^' { B.'s loss, 6,500. 
6. A man dying, leaves property to the amount of $3000. 
A. has a note of $600 against the estate, B^. has a note of 
$1800, and C. a note of $1600. How much must each lose ? 

( A.'s loss, $150. 

Ans. < B.'s loss, 450. 

(C.'s loss, 400. 

6. Three partners, A., B., and C, shipped 216 horses for 
the south. A.'s share of the cost of the horses was $2880 ; 
B.'s, $5760; C.'s, $4320. During the voyage they were 
obliged to throw 90 overboard. How many horses did each 
partner lose ? (A. lost 20. 

Ans. i B. lost 40. 
( C. lost 30. 

7. A. and B. trade in company. A.'s stock was 60 guineas, 
and his share of the gain was f. What was B.'s stock ? 

Ans. 36 guineas. 
_8. Three men gained in an adventure $96. A. put in a cer- 
tain sum, B. put in twice as much as A., and C. as much as A. 
and B. both. What was each man's share of the gain ? 

(A.'8, $16. 
Ans. \ B.'s, 32. 
19* V^'.'^. N»»^ 
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9. Two men trade in company. Their joint stock is t800> 
of which B. put in J of } of f of f of 4 times the whole. What 
b each man's stock ? ^ a j A.'s, $200. 

^^- ( B.'s, 600. 

10. A., B.y and C. trade in company. A.'s stock is $250, 
B.'s $300, C.'s $550. They lose 5 per cent, by trading. What 
is each man's share of the loss ? ( A.'s loss, $12.50. 

Am, \ B.'s loss, 15.00. 
( Ci's loss, 27.50. 

11. A man by his will left his estate to his children, as fol- 
lows: to A. he gave $5000, to B. $4500, to C. $4500, and to 
D. $4000; but hb whole estate amounted to but $12000. 



How much did each receive ? 

Am,* 



' A. received $3333.33 J. 

B. " 3000.00. 

C. " 3000.00. 

D. " 2666.66J. 



ASSESSMENT OF TAXES. 

Artt 222* — Ik order to the assessment of taxes on a town, 
the following facts should be known : 

1. The amount of tax assessed by the Legislature of the 
State. 

2. The inventory of all the rateable property in the town. 

RULE. 

I. From the tax raised by the tovm^ deduct the amauTii of 
poll taxes, 

XL Find the tax on a dollar , and multiply each marCs inven* 
tory by it, and to the product add his poll tax, 

EXAMPLES. 

1. A town inventoried at $160,000, raises a tax of $3400. 
There are 400 rateable polls, taxed 50 cents each. What is 
the tax on a dollar, and what is A.'s tax, whose real and per- 
Monal estate is inventoried at $1683, and who pays for one 
poll? 

QvBBTioits.— 1. Whal fticts should be known, in order to the aaseasinent of taxes? 
«. Whatistheniler 
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First deduct the amount of poll tax for 400 polls, at 50 cents 
each, 400x.50=$200, amount of poll tax; then $3400—200 
—$3200 to be assessed on the whole property. Secondly, 
find the tax on a dollar. 

Operation, 

What tax. 
$160,000 



Ans. 



1 
3200 



.02 cts. on $1. 



Then to find A.'s tax, multiply the amount of his inventory 
by the tax on a dollar, and to the product add his poll tax — 
thus, $1683X.02=$33.66 + .50=$34.16, A.'s tax. 

Or, having found the tax on a dollar, a table may be formed, 
containing the tax on 1, 2, 3, or to 20 dollars ; then on 30, 40, 
Ac, to 100 dollars; then on 110, 120, <fec., to 1000 dollars. 
Then, having the inventory of the property of an individual, 
bis tax may be readily made out. 

TABLE. 



TazoD 


I $1 la 


$.02 


Tax or 


I $17 is $.34 


Tax on 


$150 is $3.00 


K 


2 " 


.04 


M 


18 « .36 


M 


160 " 3.20 


« 


8 " 


.06 


(i 


19 " .38 


« 


110 « 3.40 


« 


4 « 


.08 


M 


, 20 « .40 


« 


180 « 8.60 


M 


6 - 


.10 


M 


30 " .60 


M 


190 « 3.80 


M 


6 « 


.12 


U 


40 " . .80 


(1 


200 « 4.00 


U 


n « 


.14 


U 


60 " 1.00 


M 


300 « 6.00 


U 


8 « 


.16 


« 


60 « 1.20 


« 


400 " 8.00 


U 


9 « 


.18 


« 


TO - 1.40 


M 


600 « 10.00 


U 


10 « 


.20 


« 


80 « 1.60 


W 


600 « 12.00 


« 


11 ^ 


.22 


« 


90 " 1.80 


M 


700 '* 14.00 


M 


12 - 


.24 


a 


100 " 2.00 


« 


800 « 16.00 


« 


13 " 


.26 


u 


110 « 2.20 


<i 


900 « 18.00 


« 


14 « 


.28 


« 


120 « 2.40 


« 


1000 ** 20.00 


U 


15 « 


.30 


M 


130 ** 2.60 






U 


16 .« 


.32 


M 


140 « 2.80 







We find by the table, the tax on $1000 to be $20.00 



«€ 
it 



U 



it 



« 
It 
tt 



600 

80 

3 



tt 
tt 
tt 



A.'s inventory. 
Poll tax. 

Amount of A.'s tax, 



$1683 



12.00 
1.60 
,06 

$33.66 
60 

$34.16 
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2. The inventoiy of real and personal estate in the town of 
-, for the year 1849, is 1800,000. The amount assessed 



on each rateable poll is $1. The number of polls is 400. The 
amount of town tax voted to be raised for the year 1849 is 
$2000. The proportion of state tax for said town for tkat 
year is $400 ; county tax $200 ; the amount of school tax is 
$800 ; the highway tax is $1200. How much is A.*s town, 
state, county, school, and highway tax, whose whole estate is 
inventoried at $5000, and who pays for one poll ? 

'Town tax, $11,847. 
State tax, 2.369. 

Ans. < County tax, 1.189. > Total, $27.26. 

School tax, 4.739. 

^ Highway tax, 7.108. ^ 



DOUBIiE FEIiIiOWSHIF. 

Art. 223* — ^^1. Two men, A. and B., hire a pasture for $36. 

A. put in 8 oxen 6 weeks, and B. 12 oxen 8 weeks. How 
much must each pay ? 

It is evident that the pasturage of 8 oxen, 6 weeks, is the 
same as of 1 ox 48 weeks*; and the pasturage of 12 oxen, 8 
weeks, is the same as of 1 ox 96 weeks. The shares of A. and 

B. are the same as though A, had put in 1 ox 48 weeks, and 
B. 1 ox 96 weeks ; 96+48=144 weeks. Then A.'s share of 
the rent will be j*4^=J of $36=$12, and B.'s share will be 
iVf =f of $36 =$24. Hence the 

RULE. 

Multiply each man's stock by the time it is continued in trade, 
and consider the product his share of the joint stock, and prO' 
ceed as in Single Fellowship 

Operation, Operation. 



How many $ 
Weeks. 144 



48 weeks. 
36 



How many $ 
Weeks. 144 



96 weeks. 
36 



$12, A.'s share. $24, B.'s share. 

2. A. and B. trade in company. A. put in $3000, for 6 

months; B. put in $4000, for 10 months; and C. put in 
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^2500 for 12 months. Thej gained $880. What is each 
man's share of the gain? ( A.'s share^ $180. 

Ans. ^ B.'s share, 400. 
( C/s share, 300. 

3. Three men trade in company. A. put in $4000 for 12 
months, B. put in $3000 for 15 months, and C. put in $5000 
for 6 months. The whole gam was $615. What was their 
respective shares ? ^ A/s gain, $240. 

Ans, < B.*8 gain, 225. 
( C.*s gain, 150. 

4. A., B., and C. made a stock for 2 years. A. put in at 
first $1000. At the end of 6 months he put in $500 more. 
B. put in $1600, and after 8 months took out $400. C. put 
in $2000 for 20 months, and then took out $1500. They gain 
$1000. What is each man*s share ? 

5. A., B., and C. lost in trade $263.90. A.'s stock was $580, 
for G^ months ; B.'s stock was $580, for 9^ months ; C.'s stock 
was ^870, for 8f months. What is each man's share of the 
loss ? ( A.'8 loss, $69.15. 

Ans. } B.'s loss, 86.45. 
( C.'s loss, 118.30. 

6. A. commenced business on the first of January, with a 
capital of $3800 ; on the first of May he took in B. as a partner, 
with a capital of $2700 ; on the first of August, they admit C. 
as a partner, with a capital of $4000 : at the end of the year 
they dissolve partnership ; each took his share of the stock and 
gain, the gain being $4360. How much did each take ? 

A. took $6080. 

Ans, ^ B. " 3780. 

C. " 5000. 



INVOLUTION. 

Artt 224* — Involution is multiplying a number into itself. 
The product is called a power; the number so multiplied is 
called a root, or the first power. The product of any number 
multiplied into itself is called the second power, or square. If 
the square be multiplied by the first power, the product is 
called the cube, or third power. 

QuBBTiojis.-'l. What is Involution ? 3. What is a power ? 
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The power is sometimes denoted by a small figure, called 
the index, or exponent, of the power, placed above the given 
number at the right liand — Thus, 3^ denotes that the second 
power of 3 is required, or it shows how many times 3 is to be 
involved or multiplied. This may be illustrated by the follow- 
ing: 

2*= 2 X 2=4, the second power of 2. 
2'= 2 X 2 X 2 = 8, the third power of 2. 
2^=2 X 2 X 2 X 2 = 16, the fourth power of 2. 
2*=2 X 2 X 2 X 2 X 2=32, the fifth power, or sursolid. 
2'= 2x2x2x2x2x2=64, the sixth power, or square cubes. 

The product of any two powers is always that power whose 
index is the sum of the indices, or exponents, of the power 
multiphed, thus: 

0ISI4 5 67 8 9 10 

1 2 4 8 16 32 64 128 256 612 1024 

If 16, which is the 4th power of 2, be multiplied into 64, the 
6th power of 2, we shall have 1024, the power indicated by 
the multiplication of 2*x2«=2«+^=2»°=1024. 

EXAMPLES. 

1. What is the square, or second power, of 25 ? 

Ans, 625. 

2. What is the square, or second power, of 145 ? 

Ana, 21025. 

3. What is the cube, or third power, of 23 ? 

Ans. 12167. 

4. What is the cube, or third power, of 159 ? 

Ans, 4019679. 
6. What is the biquadrate, or fourth power, of 29 ? 

Ans, 707281. 

6. What is the fifth power of 134 ? 

7. What is the square of 1 ? 8. What is the cube of 1 ? 

Ans, 1 ; 1. 
9. What is the square of J ? 10. What is the cube of ^ ? 

Ans, \\ |. 
11. What is the cube of 1.5? 12. What is the cube of 
2.25? 

13. What is the square of 2f? Ans, ^3^=5.76. 

QuKBTiONB.— 3. What is a root? 4. What is the second power S-the third power t 
5. How is a power denoted ? 
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Obs. — Mixed numbers may be reduced to improper fractions, before in- 
volving: Thus, 2l=y; or they may be reduced to decimal: Thus, 



2|— 2.4. 



The powers of the nine digits, from the first to the ninth, 
may be seen by the following 



TABLE. 



Roots 

Squares..' 

Cubes 

4th power 
5th power < 
6th power < 
7th power - 
8th power . 
9th power ■ 



1 
1 
1 
1 
1 
1 



3 

9 
27 
81 
343 
729 
128 2187 
1256 6561 



2i 

4 

8 
16 
32 
64 



4 

16 

64 

256 

1024 

4096 

16384 

65536 



1 51219683|262144 



5 
25 

125 

625 

3125 

15625 

78125 

390625 

1953125 



6 

36 

216 

1296 

7776 

46656 

279936 

1679616 

10077696 



7 

49 

343 

2401 

16307 

117649 

823543 

5764801 

40353607 



8 

64 

512 

4096 

32768 

262144 

2097153 

16777216 

134217728 



9 

81 

7-i9 

6561 

59049 

531441 

4782969 

43046721 

387420*39 



EVOLUTION 

Art. 225* — ^Evolution, the opposite of Involution, is the 
extracting of the root of any number, or the finding of such a 
number as, when multiplied into itself a certain number of 
times, will produce a given number. Thus, 3 is the square 
root of 9, because 3X3=9 ; also, 3 is the cube root of 27, 
because 3 X 3 x 3=27. 

Any given power may be found by a continued multiplica- 
tion of the number into itself ; yet there are numbers whose 
precise root can never be found ; but, by the use of decimals, 
we can arrive sufficiently near for all practical purposes. 

A number whose precise root cannot be found, is called a 
surd, or irrational number, and its root a surd root. 

The square root may be denoted by this character, y', called 
the radical sign, placed before the power ; and the other roots 
by the same sign, with the index of the root placed over it, or 
by the fractional indices placed on the right hand. Thus, the 

quare root of 9 is expressed, -^9, or 9^, and the cube root 

of 27 thus : ^27, or 27^. 



Questions. — 1. What ia Evolution? 2. How may any given power be found? 
|. Can the precise roots of all powers be found ? 4. How con we approximate sulfi- 
dently near for practical purposes? 5. What is a number called whose precise root 
eannot be found ? 6. What is the advantage of denoting roots by the iractional in- 
dices? 



228 EXTRACTION OF THE SQUARE ROOT. 

The method of denoting roots by the fractional indices is 
preferable, as, b^ it, not the root only is denoted, but the power. 
(The numerator of the index denotes the power, and the denom- 
inator the root of the number over which it is placed. 

If the power is expressed by several numbers, with the sign 
+ or ^- between them, a line, or vinculum, is drawn from 
the top of the sign over all the numbers. Thus, the square 

root of 124-4 is Vl2-|-4=4, and the cube root of 357 — 14 is 
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Formation of the Square, and Extraction of the Square Root, 

Art* 226* — It has been shown, that to obtain the square of 
any number, whether entire or fractional, we have only to mul- 
tiply that number mto itself. Therefore, To extract the square 
root, is to find a number, which, multiplied into itself once, will 
jyrodu^ a given number. 

The principle applied in the extraction of the square root, 
will be better understood by attending, first, to the formation 
of the square. 

The square of any number expressed by a single figure, will' 
contain no figure of a higher denomination than tens. (See 
Table of Powers.) 

Numbers which are produced by the multiplication of a num* 
ber into itself, are called perfect squares. 

There are but nine perfect squares among all the numbers, 
which can be expressed by one or two figures. The square 
roots of all other numbers, expressed by one or two figures, 
will be found between two whole numbers diffenntj from each 
other by unity. Thus, 37, which is comprised between 36 and 
49, has for its square root a number between 6 and 7 ; and 95, 
which is comprised between 81 and 100, has for its square 
root a number between 9 and 10. 

What is the square of 32 ? 

tRiis. units. 

32=3 + 2 
3-f 2 

6-1-4 
0+ 6 

9-1-12+4=1024 
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Thus, it appears, that the square of a number made up of 
tens and units, contains the square of the tens, plus twice the 
products of the tens into the units, plus the square of the units. 

What is the square root of 1024 ? 

* It is evident, that the root will contain more than one figure, 
since the number is composed of more than two places ; and 
it will contain no more than two, for 1024 is less than 10,000, 
the square of 100. It will also be perceived, from the fore- 
going process, that the square of the tens, the first figure of 
the root, must be found in the two left-hand figures, which 

we will separate from the others by a point ; thus, 1024. The 
two parts, of two figures each, are called periods. The period 
10 is comprised between the squares, 9 and 16, whose roots 
are 3 and 4 ; hence, 3 is the tens, or the first figure of the root 
sought. 

1024^^2 We write 3, the first figure of the 

Q ^ root, on the right of the given num- 

ber, and its square, 9, we subtract 

3 X 2=6)12|4 from 10, the left-hand period, and to 

62x2= 124 the remainder we bring down the next 

period. Having subtracted the square of the tens from the 
given number, the remainder, 124, contains twice the product 
of the tens into the units, plus the square of the units ; but 
since tens into units cannot give a product of less name than 
tens, it follows that the right-hand figure, 4, can form no part 
of the double product of the tens into the units ; therefore, if 
we divide 12, twice the product of tens into the units, by twice 
3, the tens of the quotient, we shall obtain the unit figure of 
the root. We will now write this quotient figure on the right 
of the other, and multiply 62 by 2, the last quotient figure. 
We thus obtain, 1st, the square of the units ; 2d, twice the 
product of the tens into the units ; hence 32 is the required root. 

What is the square root of 572 ? 

Operation, I" *^^is example the remainder, 43, shows 

. . that 672 is not a perfect square ; but 23 is 

672(23^ the greatest square contained in 572 ; that 

J[ is, it is the entire part of the root. This 

Ao\\^rn ™^y ^ shown, thus : The difference between 

KnQ the squares of two consecutive numbers, is 

equal to twice the less number, plus 1. The 

^® difference between the 8<\a&x<a ^ ^ -^sAi. Vys^ 

^0 
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17=8x2-1-1, and 23 X 2 -|- 1=47, which is greater than 43, 
the remainder, which shows that 23 is the entire part of the 
root. 

The foregoing rule may now be applied to finding the length 
of one side of a square surface, whose area is expressed by tlu 
given number. 

EXAMPLES. 

Art. 227 • — 1. What is the length of one side of a square 
garden, containing 676 square rods, or what is the square root 
of 570? 

We first distinguish* the number whose root is to be found, 
into periods of two figures each, denoted by the index of the 
root. By the number of periods, we perceive that the root 
will consist of two figures, a unit and ten. As the second 
power of ten cannot be less than a hundred, we look for the 
square of tens in the second, or left-hand period, which is 5. 
We find the nearest square in 5 to be 4, and its root 2, or 2 tens, 
which w^e place in the quotient as the first figure of the root ; 
. . and its square 4, or 400, under the 

^ '^(2 period, and subtracting it, we have a 

^ remainder of 1, or 100, to which we 

176 add 76, the next period. Had the 

garden contained but 400 square rods. 
Fig. 1. we should now have obtained the 

length of one side, 2 tens=20, and 
20 X 20=400; consequently, 400 rods 
would be disposed of in the form of a 
square. (See Fig. 1.) But we have a 
remainder of 176 rods, to be added to 
the square, and in such a manner that 
its form shall not be altered. We 
must, therefore, make an equal addi- 
20 rods. tion on two sides. Then 20 + 20=40, 

the length of the whole addition. To 
find the width of the addition, we place the double of the root 



♦ It is distinsniislied into periods of two figures each, because the second power can 
never have more than twice as many figures as its root, and never but one less than 
twice as many. The third power can never have more than three times as many fl^ 
tires as its root, and never .but two less than three times as many. Distinguish, tliere- 
foi'B, any number into periods of as many figures as are denoted by the index of the 
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576(24 

44)176 
176 

Proof: 24x24=576 



already found, on the left hand of the dividend, for a divisor. 

If we divide 176, the number of rods 
to be added, by 40, the length of the 
addition, (or l7 by 4, rejecting the 
unit figure of the dividend and divi- 
sor,) we have 4 rods, the width of 
the addition. Then 40 x 4 = 1 60, the 
number of rods added on the two sides ; still there is a remain- 
der of 16 rods. As the additions made are no longer than the 

sides of the square, there will 
be a deficiency in the corner, 
(see Fig. 2,) of a square whose 
sides are equal to the width of 
the addition, 4x4=16 rods. 
We therefore place 4, the last 
quotient figure, on the right of 
the divisor, because its square 
is necessary to supply this de- 
ficiency. The whole divisor now 
multiplied by the last quotient 
figure, equals 176, the number 
of rods which were to be added 
to the square. We have now 
obtained 24, the root of 676, or the length of one side of a 
square garden containing 576 square rods. Proof by Involu- 
tion : 24X24=576. 

From the preceding example and illustration we derive the 
following 

RULE. 

1/ Distinguish the given number into periods of two figures 
each, ly putting a dot over the units, and another over the hun- 
i^edsy and so on. The dots show the number of figures of which 
the root will consist, 

II. Mnd the root of the greatest square number in the left" 
hand period, and place it as a quotient in division. Place the 
squetre of the root found, under said period, and subtract it 
therefrom, and to the remainder bring down the next period, for 
a dividend, 

III. Double the root already found, for a divisor ; see hots 
often the divisor is contained in the dividend, {exciting the 
right-hand figure^ and place the result for the next figure in 
the root, and also on the right hand 0f the divisor. 





Fig. 2. 
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24 rods. 
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IV. Multiply the divisor by the figure in the root last found, 
and subtract the product from, the dividend. To the remainder , 
bring dovm the next period, for a new dividend. Double the 
root now found, for a new divisor, and proceed in the operatioH 
as before, until all the periods are brought doum, 

Obs. — Doubling the nght-hand figure of the last divisor, observiug'to 
add 1 to Uie place of tens, when the double of the unit figure is oyer ten, 
is the same as doubling the root, or quotient 

EXAMPLES. 

Art, 228.-2. What is the square root of 1 19*716 ? 

Operation, 

119716(346 Ans. 
9 



64)297 
256 

686)4 ife ^rift| 

4116 ^ 

3. What is the square root of 1444? Ans, 38. 

4. What is the square root of 59536 ? An^, 244. 

5. What is the square root of 124896? Ans, S 53,4: +. 

Obs. 1. — When there is a remainder, after all the figures are brought 
down, ciphers may be annexed, and the operation continued to any as- 
signed degree of exactness. * 

6. What is the square root of 67321 ? Ans, 259.46+. 

7. What is the square root of 25289 ? Ans. 159.02+. 

8. What is the square root of 21027 ? Ans, 145.006+. 

9. What is the square root of 6842.723400 ? 

Ans, 82. %201'f-. 

Obs. 2. — When there are whole numbers and dedmals ift the given 
sum, point off hoih ways from the imits' place ; if the decimals be aa 
odd number, annex ciphers, and make them even. 

10. What is the square root of 10.4976? Ans. 3.24. 

11. What is the square root of 336.234 ? 

Ans. 18.333+, 

12. What is the square root of .108241 ? Ans. .329. 

13. What is the length of a square field containing 7744 
square rods ? • Ans. 88 rods. 
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14. What is the square root of •^? Ans. f. 

0»s. 3. — The square root of a fraction may be foond by extracting 
the root of the numerator and denominator. 

15. What is the square root of ^ ? Ans, ^. 

16. What is the square root of ^^g^? Ans. ^. 

17. What is the square root of |^J? Ans. |-. 

18. What is the square root of ^^ Ans, .707+. 

Obs. 4. — When the numerator and denominator are surd numbers, re • 
duce the fraction to a decimal, and extract the root ^ above directed. 

19. What is the square root of f ? Ans, .866-}-. 

20. What is the square root of |-? Ans. .9355+. 

21. How many rows on one side of a square cornfield, con- 
taming 15376 hills? Ans. 124. 

22. An army of 242064 men are drawn up in a solid body^ 
in the form of a square. What is the number of men in rank 
and file? Ans. 492. 

23. A man has 841 peach-trees, which he wishes to plant 
in the form of a square. How many must be planted in each! 
row ? Ans. 29. - 

^. There is a circular pond, containing 110889 square rods. 
What will be the length of a square field containing the same 
number of rods? Ans. 333 rods. 

25. A number of men gave £22 l5. for a charitable pur- 
pose, each giving as many shillings as there were men. What 
was the number of men ? Ans. 21. 

26. What is the length of one side of a square acre of land ? 

Ans. 12.64 -h. 

27. The diameter of a circle is 6 inches. What is the diam- 
eter of a circle 4 times as large ? Ans. 12. 

Obs. 5. — Circles are to one another as the squares of their diameter ; 
therefore, to find the required diameter, square the given diameter, mul- 
tiply the square by the given ratio, and tne square root of the product 
will be the diameter required. 

28. The diameter of a circle is 24 feet. What is the diam- 
eter of a circle one-fourth as large ? Ans. 12 feet. 

29. In the right-angled triangle ABC, the side AC is 9 
feet, and the side BC 1 2 feet. What is the length of the sic'o 
AB? 

20* 
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In every right-angled triangle, B 

the square of the hypotenuse 
is equal to the sum of the squares 
of the base and perpendicular; 
therefore, the square root of the 
sum of the squares of the base 
and perpendicular, will be the 
hypotenuse, and the square root 
of the -difference of the square of 
the hypotenuse, and either of 
the other sides, will be the re- 
maining side. 

AC*= 9*= 81 
BC« = 12«=144 

AB*= 225 

AB = y^225= 15 feet, Ans. • 

80. What is the distance between the opposite comers of a 
room, 20 feet in length and 15 in width? Arts, 25 feet. 

31. If the distance between the opposite comers of a room 
be 25 feet, and the width of the room be 15 feet, what is the 
length ? Am, 20 feet. 

32. If a room be 20 feet in length, and 25 feet betweeI^|}le 
opposite comers, what is the width? Ans. 15 feet. 

33. Two men owning a pasture 82 rods in width, and 50 
rods between the opposite comers, agreed to divide said pas- 
ture into two equal parts by a wall running through it length- 
wise. Suppose they pay 50 cents a rod for building the wall, 
what does it cost them ? Ans, $19,209. 

84. Suppose a ladder 50 feet long, to be so placed as to 
reach a window 30 feet from the ground on one side of the 
street, and without moving it at the foot, will reach a window 
20 feet high, on the other side; what is the width of the street? 

Ans. 85.825+ feet. 

35. Two men travel from the same place — one du« east, 
the other due north. One travels 40 miles -the first day, the 
other 30. What is the nearest distance between them at 
night ? Ans, 50 miles. 

86. A. and B. set out together, and travel in th^ same di- 
rection on parallel courses, which are 20 miles apart. A. 
travels 45 miles, and B. 25. What is the distance between 
them at night? Ans. 28 -f- miles. 
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87. Suppose a pme-tree to stand 25 feet from the end of a 
house 40 feet in length, the foot of the tree being on a level 
with the foundation of the chimney, which stands in the centre 
of the house, and a line reaching from the foot of the tree to 
the top of the chimney, be 76 feet, what is the height of the 
chimney ? and if the height of the tree be J of |^ of ^ of 14 of 
the height of the chimney, what will be the length of a line 
reaching from the top of the chimney to the top of the 
tree? . j 60 feet, height of the chimney. 

' ( 75 feet, length of the Ime. 



Art* 229* — ^To find a mean proportional between two nam 
bers. 

RULE. 

Multiply the given numbers together, and the square root of 
their product is the mean proportion sought, 

1. What is the mean proportional between 3 and 12 ? 

Operation. 
3-X 12=36, and y'36=6 Ans, 

It is evident, that the ratio of 3 to 6 is the same as the ratio 
of e to 12 ; for |=i, and ^^=\. 

2, What is the mean proportional between 12 and 48 ? 

Ans. 24 
8. What is the mean proportional between 9 and 81 ? 

Ans. 27. 
4. What is the mean proportional between 25 and 625 ? 

ArSt. 125. 



EXTRACTION OF THE CUBE ROOT. 

Formation of the Cube, and Extradition of the Cube Root, 

Artt 230* — ^The third power ^ or cube of any nmnber, is the 
product of that number multiplied into its square ; and the cub€ 
root is a number which, multiplied into its square, will produce 
the given number. 

Roots and powers are correlative terms ; that is, if 3 is the 
cube root of 27, then 27 is the third power, or cube, of 3. 



{ 
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There are but nine perfect cubes among numbers expressed 
by one, two, or three figures ; each oi the other numbers has 
for its cube root a whole number, plus a fraction. Thus 64 is 
the cube of 4, and 27 is the cube of 3 ; therefore, the cube 
root of each number between 27 and 64 must be 3 plus a frac 
tion. 

What is the cube of 24 ? 

ten*, uniu. 

24 = 2+ 4 
2+ 4 

84-16 
4+ 8 

4 + 16-1-16 
2+ 4 



16 + 64+64 
8+32 + 32 



8+48+96 + 64 = 13824 



It will be perceived, from the above process, that the cube 
of a number composed of tens and units, is made up of four 
parts, viz: 1. The cube of the tens, (8 thousands.) 2. Three 
times the product of the square of the tens into the units, (48 
hundreds.) 3. Three times the product of the tens into the 
square of the units, (96 tens.) 4. The cube of the units, (64 
units.) 

To extract the cube root is to find a number which, multi- 
plied into its square, will produce the given number. 

What » the cube root of 13824 ? 

Operation. As this numbefls greater tlian 

• • , 1000, which is the cube of 10, but 

13824(24 jggg ^ijg^^ 1,000,000, its root will 

. consist of two figures, tens and 

2' X 3 = 12)68124 units ; but the cube of tens cannot 

be less than thousands ; therefore, 
the three figures, 824, on the right, cannot form a part of it. 
Hence we separate these from 13 by a point, and look for the 
cube of tens in 13, the left-hand period. The root of the 
greatest cube contained in 13 is 2, which is the tens ir^the re- 
quired root ; for the cube of 20, which is 8000, is less, and the 
cube of 30, which is 27000, is greater than the given number; 
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therefore, the required root is composed of 2 tens, plus a cer- 
tain number of units less than ten. 

We now subtract 8, the cube oi the tens, from 13, and bring 
down the next period, 824. We have now 5824, which con- 
tains the three remaining parts of th^ cube, viz : Tl^ree times 
the product of the square of the tens into the units, plus three 
times the product of the teits into the square of the units, plus 
the cube of the units. Now, as the square of tens gives hun- 
dreds, it follows, that three times the square oi the tens into 
units must be contained in 58, which we separate from 24 by 
a line. If we now divide 58 by three times the square of the 
tens, we shall obtain the units of the required root. We may 
ascertain whether the unit figure he right, by cubing the quo- 
tient, or by applying the following principle : The difference 
between the cubes of two consecutive numbers is equal to three 
times the square cf the hast number, plus three times this num" 
ber, plus 1% Thus^ the difference between the cube of 3 and 

the cubepf 4, is equal to 9x3+3x3 + 1 = 37, which is the 
difference between the cube of 3 and the cube of 4. There- 
fore, had we written 3 in the unit's place, the remainder would 
have been equal to 3 times the square of 23, plus three times 
23, plus 1, which would show that the unit figure must be in- 
creased. 

Thus far the lustration has been general, — applied to num- 
bers merely. — ^numbers in the abstract. We may now apply it 
to solid bodies. Numbers which represent, or stand few things, 
are called concrete, as question first below. 

EXAMPLES. 

Artt ifSl% — 1. What is the length of one side of a solid 
block containing 13824 solid inches, or what is the cube root 
of 13824 ? 

Obs. — ^The foregCHi^ operation can be better understood bv Uocks }Mre- 
pared for the purpose, it is necessary to have one cuUcai block, of a 
convenient size, to represent the greatest cube in the left-hand period, 
and three other blocks, equal to the sides of the first block, but of in- 
definite thickness, to represent the additions upon the sides. Then three 
other blocks, equal in length to the sides of the cube, and their other 
diniensions equal to the thickness c^ the additions on the sides of the 
cube. Lastly : a small cuImc hlodc, of dimensions equal to the thickness 
of the additions, to fill the deficiency at the comer. By placing these 
blocks as above described, the several steps in the operation may be 
easily understood It may be observed, however, that this UlustratioD 
would serve only for concrete munbers, as in the above o^^Aiki^ 
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Having distinguislied the mven nuinber into periods of three 
figures each, denoted by the index of the root, we perceive, by 
the number of periods, that the root will consist of two figures. 
As the cube of ten cannot be less than a thousand, 10 X 10 X 
10=1000, we look for the cube of t«ns in the second, or left- 
hand period. We find, 
rtitf nfirn ^y ^^^^' Ihe greatest cube 

operation. ^ j^ ^^^ ^^ 13000, to be 8, 

13824(24 root, or 8000, and its root, 2 

2'=2 X 2 X 2 =8 or 2 lens, (the length of 

2»X300+60=1260) 5824 one side of the cube. Fig, 

1 onrt s, » _757m '*■) which we place in the 

fio w vl «fio <l"°*i«°t' ^ the first fig- 

V^V^tjZ II "re of the root, and iU 

4X4X4- — U4^ cube,20x20x 20=8000, 

SS24 under that period; and, 

a reminder of 5, or 5000 — to which 



Had the cube i 

Pig. 4. 



kiuaed but 



subtracting it, we 1 
we brinff down the next period. 
8000 solid inches, we should now 
have found its root, or the length 
of one side. But we have 5824 
inches to be added to the cube, 
and in such a manner that its 
cubic form shall not be altered. 
It b obvious, that an equal ad- 
dition must be made on three 
sides. As each side is 20 inches 
square, we have 20x20x3= 
1200; or, which is the same thing, ™ 

multiply the square of the quotient by 300. 2X'<x300= 
1200 inches sunacc, to which the additions are to be made. 




It will be seen ^Fig. 6) that there 
are three deficiencies along the 
wdes, a a a, where the additions 
meet, 30 inches in length, 20x3 
=60, or multiply the quotient by 
30; 2X30=60. Wehave,then, 
1200-1-60=1260, which may be 
considered the points where ^ 
the additions are to be made.' 
Then 5824-f-1260=4 inches, the 
thickness of the addition, or the 



Hg.S. 
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second figure of the root. The area of the aides multiplied by 
the thiclmess, 1200x4=4800 inches, the amount of the ad- 
dition upon the sides. Then the " Fig. a. 
number of inches necessary to fill so i 
the deficiencies where the addi- 
tions on the sides meet, is 60 x 4 
X4=960 inches. Still there is * iJ 
a deficiency of a small cube in 
the corner, {Fig. 6,) whose di- , 
mensions are equal to the thicli- 
ness of the additions ; 4x4x4= 
64 inches. I'his supplied, and 
the cube is completed. (Fig. 7.) 
The sum of all the additions will ^ ■• 
be a subtrahend equal to the dividend; 4800 +860+ 0-1=5824, 
We have now found the length of one side of the cube to be 
24 inches. Proof by Involution ; 

24X24X24^13824. "" " 



Art. 232.— Hence its., 
that a cube is a solid body, hav- 
ing sis equal sides, and its cube 
root is the length of one of those 

From the foregoing example 
and illustration we derive the fol- 
lowing 

ROLE. 

I. jyiatinguish Ike given number into periods of three figurei 
each, beginning at l/ie fight hand. 

II. i'ind the greatest cube in the left-hand period, and plact 
tie Tool as a quotient in diviaioa. 

III. Subtract the eubefi-om said period, and to the remainder 
bring down the next period, for a dividend. 

IV. Multiply the square of the quotient by 300, calling it the 
triple square, and the quotient by 30. calling it the triple quo- 
tient, and the sum of these call the divisor. 

Obs. — The triple quotient ia not indispensable in fonniiig the divisor. 

v. Seek how rna^y times the divisor is contained in the divi- 
dend, and place the remit in the quotient, for the second figure 
cj^ the root. 
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VI. Multiply the triple square by the last quotient figure, arid 
write the product under the dividend ; multiply the triple quo^ 
iient by the square of the Idst quotient figure, and place this pro- 
duct under the last ; under these torite the cube of the last quo- 
tient figure, and call their sum the subtrahend. Subtract the 
subtrahend from the dividend, and to the remainder bring doum 
the next period, for a new dividend, and proceed as before, till 
the work is finished, 

EXAMPLES. 

2. What b the cube root of 1906624 ? 

Operation, 



1X1X300=300 
IX 30= 30 



Divisor, 330 



1906624(124 Ans, 
1 



906 dividend. 



800X2=600 . 
30X2^=120 
2'= 8 



728 subtrahend. 



12" X 300 + 12 X 30=43560 )178624 

43200X4=172800 

3G0X4'= 5760 

4^= 64 

Subtrahend, 178624 

3. What is the cube root of 941192 ? 

4. What is the cube root of 6331625 ? 

5. What is the cube root of 11543176000? Ans. 2260. 

6. What is the cube root of 34.328125 ? Ans. 3.25. 

7. What is the cube root of .000729 ? 

8. What is the cube root of .003375 ? 

9. What is the cube root of 5 ? of 3 ? 

10. What is the cube root of j^j ? 

11. What is the cube root of f^f ? 

12. What is the cube root of ^|J| ? 

13. What is the cube root of ^y ^ 

14. A certain hill contains 11543176 cubical feet. What 
is the length of one side of a cubical mound*, containing an equal 
number of feet'' Ans, 226 feet. 



Ans. 98. 
Ans. 185. 



Ans. .09. 
Ans. .16. 

Ans. f . 

Ans. ^, 

Ans. \^. 

Ans. }. 
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16. The contents of an oblong cellar is 9261 cubical feet. 
What is the length of one side of a cubical cellar, of the same 
capacity? Ans. 21 feet. 

1^. A merchant bought cloth to the amount of $393.04, but 
forgets the number of pieces, and also the number of yards in 
each piece, and what the cloth cost per yard ; but remembers 
that he paid as many cents per yard as there were yards in 
each ptece, and that there were as many in each piece as there 
were pieces. What did he pay per yard ? Ans, 34 cents. 

17. What is the width of a cubical vessel, containing 75 
wine gallons, each 231 cubic inches? 

18. Kequired the side of a cubic box that shall contain a 
bushel? Ans, 12.9+mches. 



Art* 233* — Solids of the same form are to (me another as the 
cubes of their similar sides, or diameters, 

EXAMPLES. 

1. If a bullet, weighing 72 lbs., be 8 inches in diameter, 
what is the diameter of a bullet weighing 9 lbs. ? 

Ans, 4 inches. 
Statement, 

8»=512 . 72 : 9 : : 612 : 64^ Or thus : 



1l^$li 64- 



4 Ans, 

2: A bullet, 2 inches in diameter, weighs 4 lbs. What is 
the weight of a bullet 6 inches in diameter ? Ans, 62^ lbs. 

3. If a silver ball, 9 inches in diameter, be worth $400, what 
is the worth of another ball, 12 inches in diameter? 

Ans, $948,148+. 



Art. 234« — ^To find two mean proportionals between two 

numbers. 

RULE. 

Divide the greater by the less, and extract the cube root of the 
quotient : multiply the les^ number by this root, and the pro- 
duct will be the lesser mean ; multiply this mean by the same 
root, and the product will be the greater mean. 
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EXAMPLES. 

1. What are the two mean proportionals between 4 and 
256 ? 

256 — 4=64; then-y/64=4, and 4x4 = 16, the lesser, and 
16 X 4=64, the greater. Proof, 4 : 16 : : 64 : 256. 

2. What are the two mean proportionals between 6 an5 625 ? 

Aas, 25 and 125. 

3. What are the two mean proportionals oetween 7 and 2401 ? 

Ans. 49 and 343. 



EXTRACTION OF ROOTS IX GENERAIi. 

RULE. 

Artt 235. — I. Point the given number into periods of as 
many figures as the index of tJie root directs. Thus, for the 
square root, two figures ; cube root, three ; fourth root, four, etc, 

II. Find, by trial, the greatest root in the left-hand period, 
and subtract its power from that period ^ and to tlie remainder 
bring down the first figure of the riext period, for a dividend, 

III. Involve the root, already found, to the next inferior 
power to that which is given, and multiply it by the number 
denoting the given power, for a divisor, by which find the second 
figure of the root, 

IV. Involve the whole root now found to the given power ; 
subtract it from the given number, as before, and bring down the 
first figure of the next period to the remainder, for a new divi- 
dend, and proceed as before, till the work is finished, 

Obs. — The roots of most of the powers may be found by repeated ex- 
tractions of the square and cube root — Thus : 

For the 4th root, take the square root of the square root. 
For the 6th " take the square root of the cube root. 

Questions.— 1. Rule for finding a mean proportional bet\^een two numbers T 
2. What is a cube ? 3. What is a cube root V 4. What is it to extract the cube root? 
5. What is the rule? 6. Why do you distinguish the given number into periods of 
three flgiwes each? 7. Why do you multiply the square of the quotient by 300? 
8. Why the quotient by 30? 9. Why the triple square by the last quotient figure? 
10. Why the triple quotient by the square of thelaat quotient figure ? 11. Explain the 
process of illustrating this rule by blocks. 12. What proportion have solids to one 
another? 13. Rule for finding two mean proportionals between two numbers? 
14. Rule for extracting roots in general ? 
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For the 8th root, take the square root of the 4th root. 
For the 9th " take the cube root of the cube root. 
For the 12th " take the cube root of the 4th root. 

EXAMPLES. 

1. What is the square root of 7569 ? 

Operation, 

9 9 

7569(87 
8X8= 64 = square, or 2d power, of the quotient. 

8X 2 = 16, 16)116=dividend. 
87 X 87 = 7569=square of the quotient. 

0000 

2. What is the fifth root of 4084101 ? 

Operation, 

4084101(21 
2x2x2x2x2= 32 = 5th power of the quotient. 

2x2x2x2X5 = 80)88 = 1st dividend. 

4084101 . 
21 X 21 X 21 X 21 X 21 =4084101=5th power of the quotient. 

3. What is the fourth root of 140283207936 ? 

' . Ans. 612. 

4. What is the seventh root of 4586471424? Ans, 24. 
6. What is the ninth root of 1352605460594688 ? 

Am, 48. 



ARITHMETICAIi PROGRESSION. 

Art. 236« — Arithmetical Progression is when a series of 
numbers increases by a common excess, or decreases by a 
common difference. 

When numbers increase by a common excess, they form tha 
ascending series, as 2, 4, 6, 8, 10, 12, etc. 

QuKSTioN.— 1. What is Arithmetical Pn^;re8eioa? 
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When numbers decrease by a common difference, they fonn 
the deseendiiig series, as 12, 10, 8, 6, 4, 2, et«, 

Tlie numbers forming the series are called the terms ; the 
fii-st and last terms are called the extremes, and the other terms 
tlie nieariK. 

When any even number of terms differs by Arithmetical 
Progression, the sum of the two eitremes will equal the sum 
of any two means equally distant from the extremes ; as 2, 4, 
6, 8, 10, 12. The two extremes, 2+12=6+8, the two 
means. When the number of terms is odd, the double of the 
mean will equal the sum of the two extremes, or the sum of 
any two numbers equally distant from the estremes; as 1, 2, 
8, 4, 5. 'riie double of the mean 3x2=5 + 1 — 6, 

In Arithmetical Progression, five things are to be considered, 
viz. : the first and last terms, the number, common difference, 
and sum of all the terms ; any three of which being given, the 
other two may be fomid. 

1. If I buy 4 books, giving 2 cents for the first, 4 for the 
second, and so on, with a common difference of 2, what do I 
pay for the last hook ? 

It is evident, that if we add 2 cents, the 'common difference, 
to the price of the first book, we shall have the price of the 
second, and so on to the last; thus, 2+2=4, 4+2=6, 6+3 
= 8 cents, the answer. It'will be seen that 2, the common 
difference, is added to every term but the last. If, then, wa 
multiply the number of terms, less 1, by the common differ- 
ence, we have the difference between the cost of the first 
hook and the last; thus, 3x2=6, and 6+2=8, as before. 
Therefore, 

Arti 237< — When the first term, the number of terms, and 
common difference are given, to find the last term : 
RULE. 

Multiply the number of ttrm», Itss 1, by the common differ' 
ence, and to the product add Ihejirat term, and the sum will be 
the last term. 

2. If the first term of a series be 5, the number of terms 35f 
and the common difference 3, what is the last term? 

Aim. 35-1x3=102+5=107. 

QcBBTinni.-^ When Ib the HrtHucendingr 3. When descending r 4. Wliat li 
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3. If I buy 80 yards of cloth, giving 6 cents for the first, 10 
for the second, and so on, with a common difference of 4, what 
do I pay for the last yard ? Ans, 322 cents. 

4. Suppose a man purchase 40 sheep, paying 3 pence for 
the first, 10 for the second, and so on, with a common differ- 
ence of 7, what does he pay for the last sheep ? 

Ans, 276 pence. 

5. If 96 acres of land be sold at the rate of 10 cents for- the 
first acre, 19 for the second, and so on, with a common differ- 
ence of 9, for how much is the last acre sold ? 

Ans, 865 cents. 

6. If I buy 4 books, the prices of which are, in Arithmetical 
Progression, giving 2 cents for the first, and 8 for the last, 
what is the common difference in the prices of the books ? 

This question is the reverse of question 1st. 8—2=6, 
6-i-3=2, the common difference. It is plain, that the differ- 
ence between the price of the first and last book, is the whole 
addition made to the price of the first book ; and as the addi- 
tion is made equally to the three books, it is equally plain that 
the whole addition, divided by the number of additions, will be 
the addition made to the price of each book. Therefore — 

Art. 238« — ^When the extremes and number of terms are 
given, to find the common difference, we have this 

RULE. 

Divide the difference of the extremes hy the number of terms 
less 1, and the quotient will he the common difference, 

7. If the first term of a series be 3, the last term 276, and 
the number of terms 40, what is the common difference ? 

Ans, 7. 

8. A man on a journey t^-avels the first day 2 miles, and 
increases his travel daily by an equal excess for 15 days, so 
that the last day he travels 72 miles. What was the daily in- 
crease ? Ans, 5 miles. 

9. Bought books, paying 2 cents for the first, and 8 cents 
for the last, with a common difference of 2. What number of 
books did I buy ? 

As the difference of the extremes, divided by the number of 
the terms less 1, will give the common difference, it is evident 
that the difference oi the extremes divided by the common 

21* 
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difference, will ^ve the number of the terras less 1. Then, 
8—2=6, the difference of the extremes, and 6-~2=3, which 
is one less than the number of terms ; then 3 + 1=4, the num^ 
ber of books purchased. Therefore — 

Art* 239i— When the first and last terms, and the common 
difference are given, to find the number of terms — 

RULE. 

Divide the difference of the extremes hy the common difference, 
and the quotient will he 1 less than the number of term^, 

. 10. If the first term of a series be 2, and the last term Y2, 
the common difference 5, what is the number of terms ? 

Ans. 15. 

11. A man bought sheep, paying at the rate of 3 pence for 
the first, and 276 for the last, with a common difference of 7, 
What number did he buy ? Ans, 40. 

12. A man has a number of sons, the common difference of 
whose ages is 4 years ; the youngest is 8, the eldest 40 years 
old. How many sons has he ? Ans, 9. 

13. If I buy 4 books, paymg 2 cents for the first, and 8 
cents for the last, how many cents do I pay in all ? 

If the price of the first book is 2 cents, and the price of the 
last is 8 cents, it is evident that the average price of the books 
is half way between 2 cents, the price of the first, and 8 cents, 
the price of the last book : 2 + 8 -r 2 = 5. Then 6, the average 
price, multiplied by the number of books, will give the whole 
cost: 6X4=20 cents. The same may also be shown by 
writing the double series, thus : 

2+4+6+8 
8 +6+4+2 

10 10 lb 10 

It will be seen by this formula, that the sum of any two cor- 
responding terms in the double series is equal to the sum of the 
two extremes in the simple series ; if, therefore, we multiply 
the sum of the extremes by the number of terms, we shall ob- 
tain a sum twice too large. Therefore — 

Art* 2i0« — ^When the first and last terms, and the number 
of terms are given, to find the sum of the series — 
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RULK, 

Multiply half the sum of the extremes hy thenufnber of terms. 
The product will be the sum of the series, 

14. A man has 9 sons ; the youngest is 8, the eldest 40 
years old. What is the sum of their ages ? 

Ans, 216 years. 

15. How many times will a clock strike in a day, if con- 
structed like the clocks of Venice, to run till 24 o'clock ? 

Ans, 300. 

16. If a triangular piece of land, 60 -rods in length, be 1 rod 
wide at one end, and 60 at the other, what number of square 
rods does it contain? Ans, 1830. 



OEOMETRICAIi PROGRESSION. 

Art* 241 • — A Geometrical Progression is a series of 
terms, which increase by a uniform multipher, or decrease by 
X uniform divisor; as 3, 6, 12, 24, etc., increasing by a uniform 
multiplier, 2 ; or 54, 18, 6, 2, |^, etc., decreasing by a imiform 
livisor, 3. 

The multiplier, or divisor, which produces the series, is 
called the ratio, 

1. A man bought 6 yards of cloth, paying 3 cents for the 
first yard, 6 for the second, and so on, doubling the price to 
the last. What was the price of the last yard ? 

3 X 2 X 2 X 2 X 2=48, the cost of the last yard. ♦ - 

From the above operation it will be seen that the cost of the 
second yard is the product of the ratio multipUed by the cost of 
the first yard ; and that the cost of the third yard, is the product 
of the second power of the ratio multiplied by the cost of the 
first yard, or the first term ; and finally, that the cost of the 
fifth yard, or the last term, is the product of the fourth power 
of the ratio, multiplied by the cost of the first yard. It ap- 
pears, also, that any term in the series may be found by in- 

Qusanom.— 1. What is Geometrical ProgreaBionr 3. What is an ascending seriea? 
3. What a deaceoding? 4. What is the ratio ? 5. When the first term and ratio are 
given, how do you find the last term ? 6. When the first and last tenns. and the ratio 
are given, how do you find the sum of the series ? 
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Yolving the ratio to a power less 1 than the number of terms, 
and multiplying that power by the first term. 

Qbs. — ^The process of involving the ratio to a high power, may be 
ahortened Inr multiplying together those lower powers whose indices 
added equal the index of the power sought To find the fifth power of 
8, we may multiply together the second and third powers, for the index 
of the second power of 3, and the index of the thira power added, 

«44i-t 

equal 5, 8 8 and 8' X 8'— 9 X 27i->248, the 6th power of 8. 

Art* 242. — ^When the first term and ratio are given, to find 
the last term — 

RULE. 

Involve the ratio to a power whose index is 1 less than the 
number of terms, and multiple/ this power by the first term. 
The product will be the answer, if the series is increasing ; 
but if it is decreasing, divide the first term by the ratio, 

2. If I hire a man for 12 months, and agree to pay him 1 
dollar for the first month, 3 for the second, and so in a tripl 
proportion, what must I pay him for the last month ? 

8 9 27 81 243 729, 729x243 = l77l47xl=|l77l47 Ans. 

It will be seen that the sum of the indices of the fifth 
and sixth powers added, equal 1 1 , which is 1 less than the 
number of terms ; and the fiftli and sixth powers multiplied 
together, equal the 11th power of the ratio, which multiplied 
by the first term, gives the answer, or the last term. 

3. A man bought 20 cows, paying 2 farthings for the 
first, ,10 for the second, and so on, in a five-fold ratio. What 
was the price of the last cow ? 

Ans. £39736429850 hs. 2d, 2qrs, 

4. A man bought 5 yards of cloth, giving 2 cents for the 
first, and 32 for the last; the prices forming a geometrical 
series, the ratio of which was 2. What was the whole cost 
of the cloth ? 

The price of the cloth would be the sum of the following 
numbers : 2+4+8+16+32=62, the whole cost. It will be 
seen, that the whole cost is the same as the difference between 
the two extremes divided by the ratio less 1 added to the 
greater extreme: Thus, 32—2 = 30, and 30 -r 1 = 30, and 
80+32=62. 
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Again, if any term of a coi^responding series be multiplied by 
tlie ratio, the product will be the succeeding term. We 
will now form a new series, and write it one step farther to 
the right of that from which it is formed; if we now sub- 
tract the first series from the second, we find that all the terms 
but the first in the first series and the last in the second, dis- 
appear, thus : 

2 4 8 16 82 

4 8 16 32 64 



—2 64=64-8=62 

Obs. — ^If the ratio were 8 we should have douhle the first series, if it 
were 4 we should have triple ; hence we divide hy the ratio less one. 

Art* 243 • — Hence, when the first term, last term, and ratio, 
are given, to find the sum of the series, we have the following 

RULES. 

I. Multiply the last term hy the ratio, and from the product 
subtract the first term, and divide the remainder hy the ratio 
less 1; the quotient mil be the answer, 

II. Divide the difference between the two extremes by the ratio 
less 1, and add the quotient to the greater term ; their sum vnll 
be the answer, 

6. The extremes of a Geometrical Progression are 3 and 
18673, and the ratio 11. What is the sum of the series? 

Operation 1st, 



18673X11— 3 -T- 10=20540 ^n*. 

Operation 2d, 

18673-3 ^^ 

11—1 ^ 

6. If I discharge a debt by^ paying 1 dollar the first month, 
4 the second, and so on, in a four-fold ratio, the last pa3rment 
being 65536 dollars ; what was the whole debt ? 

Ans, $87381. 

7. The first term in a geometrical series is 2, the number of 
terms 10, and the ratio 3. What is the sum of the series ? 
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Ob& — ^The last term may be found by rule first, or the two procef sea 
of finding the last term and the sum of the series may be reduced to one, 
thus: 

Art. 244 • — ^When the first term, the mimber of terms, and 
the ratio are given, to find the sum of the series — 

RULE. 

Involve the ratio to a power whose index is equal to the num- 
ber of termsifrom, which subtract 1; divide the remainder by the 
ratio less 1, and the quotient, multiplied by the first term, will 
he the answer. 

8. A man sold 16 yards of cloth; the first yard for 1 
shilling, the second for 2, the third for 4, and so on, doubling 
the pnce of each succeeding yard. For how much did he 
sell the whole ? 

Operation, 
2"=32'768, and 32768 -1 X 1=3276'75. 

2-1 

2|0) 3276 |Y 

£1638 7«. Ans, 

9. A man bought 20 yards of cloth, agreeing to pay 3 
pence for the first yard, 9 pence for the second, and so on in 
a triple proportion to the last. What did he pay for the 
whole? ^W5. £21792402 105. 

10. A gentleman bought a horse, agreeing to pay what his 
shoes would amount to, at 1 cent for the first nail, 2 for the 
second, 4 for the third, and so on, doubling the price of each 
succeeding ndl to the last. The number of nails was 32 ; what 
was the price of the horse? Ans, $42949672.95. 

11. A laborer wrought 20 days, and received for the first 
day's labor 4 grains of rye, for the second 12, for the third 
86, (fee. How much did his wages amount to, allowing 7680 
grains to make a pint, and the whole to be disposed of at $1 
per bushel? Ans, $14187+. 



COMPOUND INTERBST BY PROGRBSSION. 

Art. 245* — 1. What is the amount of $6, for four years, at 
6 per cent., compound interest ? 
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Ojperaiion, 

|6 1st term. 
1.06 


636 
1.06 


2cL 


3816 
636 




6.7416 
1.06 


dd. 


404496 
67416 


• 


7.146096 
1.06 


4th. 


42876576 
7146096 




7.57486176 


6th. 



It will be seen, that this question may be reived by the rule 
after Example 1st in Progression. The principal is the first 
term, the amount of $1 for one year the ratio, and the num- 
ber of years, 1 less than the number of terms. The question 
may be thus stated : — If the first term be 6, the number of 
terms 6, and the ratio 1.06, what is the last term? 

1.06^=1.262X6=7.572 doUars. 

The amount of £l, or $1, at 5 or 6 per cent., may be found 
by the table for Compound Interest, (see Art. 211.) 

2. What is the amount of $30, for 7 years, at 6 per cent., 
compound interest? Ans. $42,213. 

3. What is the amount of $7, for 4 years, at 9 per cent., 
compound interest ? Ans, $9,881. 

4. If the amount of a certain sum for 6 years, at 6 per cent., 
compound interest, be $56.74040, what is that sum, or prin- 
cipal? 

It will be seen that this question is the reverse of the pre- 
ceding. If the amount be the product of that power of the 
ratio denoted by the number of years and the principal, then 
the amount divided by that power of the ratio will be the 
principal. 66.74040 ^^ ^ 
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6. If the amount of t40, for years, compound interest, be 
$56.74040, mhat is the rate per cent. ? 

58.74040 

— — =1.4ie5l=the 6th power of the ratio; 

then, by extracting the 6th root, we have 1.08 for the ratio. 
Am. 6 per cent. 
8. If the amount of 140, at 6 per cent., compound interest, 
be t68.74040, what is the time? 

— '■ =1.41851=1. 08 raised to a power whose index 

is eqaal to the Ume ; therefore, if we divide 1.41851 by 1.06 
until there is no remainder, it is plain that the number of di- 
visions will be the time required ; or, having found the power 
of the ratio, we may look in the table under the given rate per 
cent., and against the power we shall find the number of years. 
. Atu. 6 years. 

7. In what time will $60 amount to $75.74820, at 6 per 
cent., compound interest? Ans. i years. 



ANNUITIES AT CO.tfPOtTND INTEREST. 

Art. 246i — An annuity is a sum of money payable yearly 
for a certain number of years, or forever. 

When annuities are not pdd at the Ume they become due, 
they are said to be in arrears. 

The sum of all the annuities remaimng unpad, together with 
the interest od each, for the time they have remained due, is 
called the amount. 

EXAMPLES. 

1 . What is the amount of an annual pension of $1 00, which 
has remained unpaid 5 years, allowing 6 per cent., compound 
interest ? 

TJie last year's pension will be $100, without interest, be- 
cause it is pad as soon as due ; the lasi. but one will be $108, 
the amount of $100 for one year ; the last but two, $112.36, 
the amount of $100 for two years at compound interest, and 
so on, forming a geometrical progression. The sum of these 
/tmouBts iril) DC the sura of the sames, or the amount due. 
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Art • 247* — Hence, when the annuity, time, and rate per 
cent, are given, to find the amount, we have the following 

RULE. 

Involve the ratio to a power denoted by the number of years ; 
from t/iis power subtract 1 ; divide t/ie remainder by the ratio, 
less 1, and the quotient, multiplied by the annuity, will be thi 
amount. 

The above example may be stated thus : If the first term 
be 100, the number of terms 5, and the ratio 1.06« what is the 
sum of all the terms ? 

,' "" ~X 100=563.7. Ans. $563.7. 

1,06 —1 

2. What is the amount of an anniuty of $70, to continue 5 
years, allowing 6 per cent., compound interest ? 

Ans. $394.59. 

3. What is the amount of an annuity of $160, to continue 
10 years, at 5 per cent., compound interest? 

Ans. ^012.448. 

4. If a yearly rent of $75 be in arrears 4 years, to what 
does it amount, at 6 per cent., compound interest ? 

Ans. $328,087. 
6. A salary of $600 remains unpaid 5 years. To what does 
it amount, allowing 6 per cent., compound interest ? 

Ans. $3382.255. 



Art. 248. — ^The annuity, time, and rate being given, to find 

the present worth. 

RULE. 

F'ind the amount of the annuity in ai^ears for Uie whole time ; 
this amount, divided by that power of tJve ratio denoted by th€ 
number of years, will give the present worth. 

6. What is the present wortli of an annual pension of $96, 
to continue 4 years, allowing 6 per cent., compound interest? 

Ans. $332,643*. 

7. Wliat is the present worth of an annual salary of $400, 
to continue 5 years, allowing 5 per cent., compound interest ? 

Ans. $1731.792. 

QiTESTiONs.— 1. What is an annuity? 2. When are annuities said to be in arrears? 
3. What is the amwnt 1 4. What is the rule, when the aunuity, time, and rate per 
eeiiU are Kiveo, to find the amount ¥ 5. Rui«» wta«0 th« amouati iiou^ WtfL c«ia ^tt% 
giTM} to And the pre«ent worth ? 

22 
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TABLE, 

Showing the present worth of%\ or £\ annuity, at 5 and 6 per 
cent., compound interest, for any number of years from 1 to 40. 



Tears. 


5 per cent. 


6 per cent. 


Yeare. 


5 1^ eent. 


Gp^ceot. 


1 


0.95238 


0.94339 


21 


12.82116 


11.76407 


2 


1.85941 


1.88339 


22 


13.163 


12.04158 


8 


2.72326 


2.67301 


23 


13.48807 


12.80838 


4 


3.54595 


3.4651 


24 


18.79864 


12.55035 


6 


4.82948 


4.21236 


25 


14.09394 


12.78336 


6 


5.07569 


4.91732 


26 


14.87518 


13.00316 


1 


5.78637 


5.58238 


27 


14.64303 


13.21053 


8 


6.46321 


6.20979 


28 


14.89813 


13.40616 


9 


7.10782 


6.80169 


29 


15.14107 


13.59072 


10 


7.72173 


7.86008 


80 


15.87246 


13.76483 


11 


8.30641 


7.88687 


81 


15.59281 


18.92908 


12 


8.86325 


8.38384 


32 


15.80268 


14.08398 


13 


9.89357 


• 8.85268 


33 


16.00255 


14.22917 


14 


9.89864 


9.29498 


34 


16.1929 


14.86613 


15 


10.87966 


9.71225 


85 


16.37419 


14.49»25 


16 


10.83777 


10.10589 


86 


16.54686 


14.62098 


17 


11.27407 


10.47726 


87 


16.71129 


14.78678 


18 


11.68958 


10.8276 


88 


16.36789 


14.84602 


19 


12.08532 


11.15811 


89 


17.01704 


14.94907 


20 


12.46221 


11.46992 


40 


17.15909 


14.92640 



Obs. — To find the p-esent worth of any annuity, at 5 or 6 per cent, by 
the above table : — First find the present worth of $1 or £1 annuity ; tiien 
multiply it by tlie given annuity, and the product will be the present 
worth. 

8. What is the present worth of an annuity of $300, to con- 
tinue 25 years, at 6 per cent., compound interest ? 

The present worth of $1 annuity, by the table, for 25 years, 
is 12.78335. Then, 12.78335 X300=$3835.005 Ans. 

9. What ready money will purchase an annuity of $250, to 
continue 40 years, at 6 per cent., compound interest? 

Am. $3731.0. 

Annuities taken in reversion at compound interest. 

Art. 249* — ^Annuities taken in reversion are certain sums cxf 
money, payable yearly for a limited period, but not to com- 
mence until after the expiration of a certain time. 

QvBSTiOKSd— 6. What .ore annuities taken iii.re(veni<m 9 7. Rule^ 
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RULE. 

JFind the present worthy to commence immediately,, and this 
ium, divided hy the power of the ratio denoted by the time in 
reversion, will give ike answer. 

10. What is the present worth of a reversion of a lease of 
$40 per annum, to continue 6 years, but not to commence until 
the end of three years, allowing 6 per cent, to the purchaser? 

Present worth, . . 196.69280_ 

Third power of the ratio, 1.19101 "^ 

Ans, $165,147. 

Tlie same result may be obtained by finding the present 
worth of the annuity to commence immediately, and to con- 
tinue the whole time. Thus, 3+6=9 years, and from the 
present worth for this time subtract the present worth of the 
annuity for the time -of reversion, 3 yeai-s. Or, by the table, 
find the present worth of $1 for the whole time ; from the sum 
subtract the present worth of $1 for the time of reversion, and 
multiply the diflference by the given annuity. Thus, 

The whole time, 6.80169 

The time of reversion, . . . 2.67301 

Difference, . 4.12868 

40 

$165.14720 Ans. 

11. What is the present worth of $50, payable yearly for 4 
years, but not to commence until 2 years, at 6 per cent. ? 

Ans. $154.1965. 

12. What is the present worth of the reversion of a lease of 
$70 per annum, to continue 20 years, but not to commence 
until the end of 8 years, allowing 6 per cent, to the purchaser ? 

Ans. $503.7459. 

13. What is the present worth of a lease of $200, to con- 
tinue 30 years, but not to commence until the end of 10 years, 
allowing 6 per cent. ? Ans. $1513.264. 

Art* 250* — ^To find the present worth of an anmuty to con* 
tinue forever. 

RULE. 

Divide the annuity by the rate per cenL^ and the quotient 
will be the present worth. 



9M rKiMUTATioir. 

14. What is the present wortli of a freehold estate whose 
yearly rent is $60, allowing 6 per cent, to the purchaser ? 

60__. . It is evident that the estate is 

,06^ ' worth as much money as, at the 

given rate per cent., would give 
interest equal to the rent. 

15. What is $300 annuity worth, to continue forever, al- 
lowing 5 per cent, to the purchaser ? Ans, $6000. 



Art« 251 • — ^To find the present worth of a freehold estate, 
in reversion, at compound interest. 

RULE 

Jf^nd the value, as though it were to he entered on immediately, 
hp "the foregoing rule, and divide this value hy that j^otoer of the 
ratio denoted by the time of revension ; and the quotient will be 
the present Vforth of the estate in reversion. 

' 16. Suppose a freehold estate, of $48 per annum, to com- 
mence two years hence, be put on sale. What is the value, 
allowing 6 per cent to the purchaser ? 

48 ^^ 800 800 *.>,,, ^^w . 

— =800, ^= =$711,997 Ans, 

.06 1.06» 1.1236 

17. Which is the more valuable, a term of 16 years, in an 
estate of $100 per annum, or the reversion of such an estate 
forever after 16 years, computing at the rate of 5 per cent., 
compound interest ? 

Ans. The term of 16 years, by $167,551 +. 



PERMUTATION. 

Art* 252* — ^p£RMUTATioN is the method of finding how many 
changes may be made upon the order of any given number of 
things. 

1. How many changes can be made of the first three letters 
of the alphabet ? 

QuniTioNS.— €. Rule for finding the present worth of an annuity to continue fbreTer? 
ft. Rule for finding the present worth of a IVeehold eatate in revenuoo at compound Ui* 
UmtLl 1. What ia permutation of quantitiea T 



Position. 25T 

The letter a can occupy but 1 position ; a and h can change 

I laces, and occupy 2 positions, ah and ha, 1x2=2. The three 
»tterB, a, h, and c, can, any two of them, leaving out the third, 
have two positions, 1x2=2; consequently, when the third is 
taken in, there can be 1x2x3=6 positions, which may be 
expressed thus : atbc, ach, hac, hca, cha, cab. The same may 
be shown of any number of things. Hence, to find the num- 
ber of changes which can be made of any given number of dif- 
ferent things — 

RULE. 

Multiply all the terms of the natural series of numbers, from 
1 up to the given number, continually together, and the last 
product unll be the answer required, 

2. Christ Church, in Boston, has 8 bells. How many changes 
can be rung upon them ? 

1X2X3X4X5X6X7X8=40320 Ans. 

3. Six men met at a public house, and agreed to remain so 
long as they could occupy different situations at the dinner- 
table. How long did they remain, and what was the price of 

, their board, at 25 cents for each dinner? 

. (720 days. 
•^''*-"|«1080board. 



POSITION. 

Art. 253« — ^Position teaches to find the true number by 
the use of false, or supposed numbers. It is of two kinds. 
Single and Double. 

Art. 254t — SiNGLB Position is so called, because the true 
number is obtained by the use of one supposed number. 

1. A., B., and C. travelled. C. paid a certain part of the 
expense ; B. p^d double, and A. treble the sum which C. paid. 
The amount of their expenses was $60. What did each one 
pay? 

Suppose C.'s expense was $8 ; then, by the conditions of the 
question, B.*s expense was 8 X 2=$16 ; and A.'s 8 X 3=$24 ; 

QtJKgTXoif g.— 3. Rule for flading the number of permutations ? 3. What is FMitkni T 
«. What Is Bfaigle Positfon? 

22* 
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■nd tlie sum of tfamr expenses t8+$16+(34=t48. As tbe 
ratios, in the true and supposed, are the same, it follows, that 
the true Bum of their expeases will hare the same ratio to the 
true eipense of each iodividual, that the sum ot tit&r supposed 
expenses has to the supposed expenses of each iadindual. 
Thus: 

: : 60 : 10, C.'s expense ; 

: : 60 : 20, B.'s expense ; and 

: : 60 : 30, A.'s expense. 



Suppose any nnmher, and proceed in the operation as Otowgh 
it vxre the true ; then, as the result of the iteration, or sum of 
the errors, is to the supposed number, so is the ffiveit number Co 
Ihe true number reguirid. 

EXAMPLES. 

2. A person, after spending ^ aad } of his income, had $30 
left. What had he at Srst 1 

Suppose $60 
4=30 
j=20 
60— 60=10 inixime left: 

Then 10 : 60 : : 30 : 180 Arts. 
Or hy fraclions : j=y, and J=J; then |+i=^. the in- 
come spent, and J remains=l30 ; then ^=30 X 6=1180, as 
before. 

3. A certa'T sum of mon^ is to be divided between 6 men, 
in such a manner that A. shall have ^, B. J, C. ■^. D. ^, and 
E. the remiunder, which is *40. Wliat is the sum ? 

Jna. llOO. 

4. A Gclioolmaster being asked how many scholitrs he hud, 
replied, if he had as many more, -} and J as many more, he 
would have 11 less than 99. How many had he ? Ans. 32. 

e. A man bought a horse, chaee, and ham«s8 for $216, 
The horse cost twice as much as the harness, and the harness 
one third as mnch as the chaise. What was the cost of the 
chaise? Ans. |108. 

6. What number is that whose ^, ^, ^, ^, }, and ^ mak« 
"*• Am. 60. 



1^ 
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7. A man being asked his age, said, If yon add to its double 

h h i> ^^d ^T ^^ ^7 ^S^f ^^ ^^^ ^ ^22. What was his age ? 

Ans, 45. 

8. A certain sum of money is to be divided among 4 per- 
sons, in such a manner, that the first shall have f of ^ of ^ ; 
the second ^j of }^ of 2 ; the third -^j of y ; the fourth has 
IllO. What is the sum divided ? . Ans, $240. 

9. A. and B. htmng found a purse of money, disputed who 
should have it. A. said that ^, ^, and -^ of it amounted to 
$35, and if B. w^ould tell him how much was in it, he should 
have the whole ; otherwise he should have nothing. How 
much did the purse contam ? Ans. $100. 



DOUBLE POSITIOHr. 

Art. 255* — Double Position teaches to discover the true, 
by the use of two supposed numbers. 

RULE. 

I. Suppose two numbers, and proceed with €<ich according to 
the conditions of the question, as in Single Position, noting tlie 
error. The difference between the result and the given sum is 
the error. 

II. Multiply the first supposition by the second error, and 
the second supposition by the first error. 

III. If the errors are alike — that i^, both too great or both too 
small, divide the difference of the products by the difference of the 
errors. 

IV. If the errors are unlike — that is, one too large, and the 
other too small, divide the sum of the products by the sum of 
the errors. 

ObS. — ^This rule is founded on the supposition that the first error is to 
the second as tlie difference between the true and first supposed number, 
is to the difference between the true and second supposed number. When 
this is not the case, the exact number cannot be obtained by this rule. 

QuKf TioRf .— 5. What is Double Portion T 6. On what suppoflition is this ml* 
tmiNtedf 7. Verify the principle. 
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EXAMPLES. 

1. A man being asked what his carriage cost, replied. If it 
had cost twice as much as it did, and $20 more, it would hare 
cost $370. What was the cost of the carriage ? 

Suppose, first, $120 Having supposed 120, and pro- 

2 ceeded with it according to the con- 

"240 ditions of the question, the result ob- 

20 tainedis 260; then 370— 260=110, 

-77^7: the first error. 

Suppose, secondly, $160 Then 370—340=30, the 

2 second error. 

• 

320 
20 



840 

First sup. 120 110 first error. 

\/ 
/\ 
Second sup. 160 30 second error. 

110 120 

• 17600 3600 
3600 

110-30=80)14000(175 Ans. 

80 



600 Proof, 176x24-20=370 
660 Verification, 110 : 30 : : 65 : 15 



400 110_55_ll_ll 

_i2? 30 ""15"" 3 "" 3 

The foregoing question may be thus solved : Let x equal the 
cost of the carriage ; then by the conditions of the question, 
2aJ+20=370. 

Solution, 
.r=cost of carriage 
2ar+20=370 
2a;=370— 20=360 

QKA 

2a;=350= ; then ar= — =175 Am. 
2. A., R, and C. built a house, which cost $228. B. paid 



DOVBLB POSITXOir. 881 

|30 more than A., and C p^d as much as A. and B. What 
did each pay ? (A. paid $42. 

Am. < B. paid $72. 
( C. paid $114. 

3. A. and B. have the same income. A. saves j- of his an- 
nually, but B., by spending $120 per annum more than A., at 
the end of 6 years, finds himself $120 in debt. What is their 
income, and what does each spend annually ? 

( Their income $400. 
Ans. } A. spends $300, and 
( B. spends $420. 

4. A man has two silver cups of unequal weight, having one 
cover to both, weighing 5 oz. When the cover is put on the 
less cup, it weighs double the greater ; when put upon the 
greater cup, it weighs three times the less. What is the weight 

of each cup ? A \ ^^^ '^^^' ^ ^^* 

( The greater, 4 oz. 
6. There is a fish whose head is 3 feet long, his tail is as 
long as his head and half the length of his body, and his body 
is as long as his head and tail. What is the length of the fish ? 

Ans. 24 feet. 

6. A man being asked, in the afternoon, what o'clock it was, 
answered, that the time passed from noon was equal to J- of the 
time to midnight. Required the time. 

Ans. 20 minutes ])ast 1 o'clock. 

7. A gentleman has two horses, and one carriage which is 
worth $100. If the first horse be harnessed into the carriage, 
he and the carriage together will be worth three times as much 
as the second horse ; but if the second be harnessed into the 
carriage, they will be worth seven times as much as the first 
horse. What is the value of each horse ? 

Ans. $20 and $40. 

8. A laborer was hired 60 days upon this condition, that for 
every day he wrought he should receive 3s. 4c?., and for every 
day he was idle he should forfeit Is. 8d. At the expiration of 
the time he received £3 1 5s. How many days did he work, 
vxd how many days was he idle ? 

J (He was employed 35 days^ 
'^^- \ and was idle 26. 



ALLI6ATI0N MEDIAL 



ALLIQATION. 

Art« 260« — Alligation is the method of mixing two or 
more simples, of different qualities, so that the composiiion may 
be of a mean, or middle quality. 

When the quantities and prices of the simples are given, to 
find the mean price of the mixture compounded of them, the 
process is called 

ALiLIGATION MBDIAli. 

Artt 261 • — 1. If I mix 8 lbs. of sugar, worth 10 cents a 
pound, with 10 lbs., worth 15 cents a pound, what is 1 lb. of 
the mixture worth ? 

Eight pounds, at 10 cents a pound, are worth 10x8=80 
cents, and 10 pounds, at 15 cents, are worth 15x10=160 
cents; tiien, 80+150=230 cents, the price of the whole 
mixture, and 8 + 10=18 pounds, the whole mixture; then 
$2.30-7-18 lbs. = 12^ cts., the worth of 1 pound of the mix- 
ture. Hence the 

RULE. 

Multiply each quantity by its price, and divide the sum of 
the products by the sum of the quantities. The quotient will be 
the rate of the compound required, 

EXAMPLES. 

2. A grocer mixes sugar, 6 lbs. at 6 cts., 8 lbs. at 5 cfs., 
and 7 lbs. at 10 cts. alb. What is 1 lb. of the mixture worth ? 

Ans. 1 cts. 

3. A farmer mixes 12 bushels of wheat at fl.^S a bushel, 8 
bushels of rye at $1, and 6 bushels of com at 80 cts. a bushel. 
What is a bushel of the mixture worth ? Ans. $1.30. 

4. A goldsmith melted together 12 lbs. of gold, 21 carats 
fine, 8 lbs. 20 carats fine, 9 lbs. 22 carats fine, and Y lbs. 18 
carats fine. Of what fineness is the mixture ? 

Ans, 20^ carats fine. 
6« A merchant mixed 8 gallons of wine, at 4s, 2d. pe«* iQral. 
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Ion, with 10 gallons at 68. 5d., and 12 gallons at Ss. 4d. per 
gallon. What is a gallon of the mixture worth ? 

Ans. Qs, Id. 

6. If 4 lbs. of tea, at 6^. per lb., 8 lbs. at 5s., and 6 lbs. at 
3*., be mixed together, what is 1 lb. of the mixture worth ? 

Ans. 4f shillings. 



AliLiIGATION ALiTBRNATE. 

Art. 262# — ^Alligation Alternate i« when the prices of 
the simples to be mixed, and the mean rate, are given, to find 
what quantity of each is to be taken at a given rate. 

1. I have com at 50 cents a bushel, and oats at 30 cents a 
bushel, which I would mix, so that the mixture may be worth 
40 cents a bushel. What quantity of each must be taken ? 

It is evident that equal quantities of each must be taken, for 
the price of the com exceeds the mean rate as much as the 
price of the oats falls short of it, which is 10 cents in each case. 
We find, also, that the whole mixture, which is 20 bushels, at 
the mean rate, 40 cents a bushel, equals the price of 10 bush- 
els of oats at 30, and 10 bushels of corn at 50 cents a bushel. 

RULE. 

I. Reduce the rates of all the simples to the same denomina- 
tion, and write them in a column under each other, and the mean 
rate on the left hand. 

II. Connect the rate of each simple, which is less than the 
rate of the compound, with one tliat is greater, and each that is 
greater with one that is less, 

III. Write tlie difference between each rate, and that of the 
compound against the number with which it is connected. 
Then, if only one difference stand against any rale, it vnll ex» 
press the relative quantity to be taken of that rate ; hat if more 
than one, their sum will express that quantity, 

EXAMPLES. 

Art. 2C3« — 2. A farmer has wheat at $1.50, rye at $1.00, 
eoru at 90, and oats at 40 cents a bushel, which he mixes so 
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that the mixture is worth <*5 cents a bushel. What quantity 
of each does he take ? 



Operation, 



95 << 



1.50— 

1.00— 

.90— 

.40— 



Bushels. 

bb 

5 

5 
55 



> Ans, 




> Ana, 



By linking the price of the different simples, as above, their 
quantities are mutually mixed, and the portion taken of each 
depends upon the manner of linking them. In the first opera- 
tion, the price of the wheat, whicli is greater than the mean 
price, is linked with the price of the oats, which is less. The 
price of the wheat is found to be as much greater than the 
mean rate, as the price of the oats is less ; therefore an equa} 
quantity of each is taken. Tlie same is true of the corn and 
oats. In the second operation, the pnce of the wheat is linked 
with the price of the corn. The difference between the price 
of the wheat and the mean rate, is 55, and the difference be- 
tween the price of the corn and the mean rate, is 5. Hence, it 
appears that the less the difference between the price of a sim- 
ple and the mean rate, the greater will be the quantity taken of 
that simple ; and the greater the difference the less the quantity. 

3. A merchant has teas at 72 cents, at 62 cents, and 57 
cents a pound, which he would mix, so that the mixture may 
be worth 67 cents per lb. What quantity of each must be 
taken ? 

Operation. 

72 — r-10+5 = 





5 = 
5 = 



The' correctness of the above operation may be. ascertained 
thus: The cost of 15 lbs. at 72 cents, is $10.80, and the cost 
of 5 lbs. at 62 cents, is $3.10, and the cost of 5 lbs. at 57 
cents, is $2.85. Then the whole cost is $10.80-f $3.10+ 
$2.85=^16.75, which, divided by 25 lbs., gives the mean 
price, $16.75 -i-25 = 67 cents. Hence, it appeals that Alliga- 
tion Alteniate is the reverse of Alligation Medial, and may 
be proved by it. 
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eM 



4. A grocer mixes wines at 295., 245., 225., and 175. a gal- 
lon, so that the mixture is worth 235. per gallon. How muck 
of each sort does he take ? 



1st Ans, 



1 gal. at 295. 


' 6 gal. 


at 295. 


6 gal. at 245. ^ , . 
6 ial. at 22.. ^d Ans. • 


1 '* 
1 " 


at 245. 
at 225. 


1 gal. at 175. 


16 « 


at 175. 




' 7 gal. at 295. 






3d Ans, < 


6 " at 245. 

6 " at 225. 

. 7 " at 1 75. 







As many different answers may be obtained to questions in 
this rule as there are modes of linking the prices of the sim- 
ples. Let the number of simples be what it may, and with 
how many soever each one is linked, since the price of one that 
is less than the mean rate, is always linked with one that is 
greater, there will always be an equal balance of loss and gain be- 
tween the two, and consequently an equal balance on the whole. 

6. It is required to mix brandy at 125., wine at 95., cider at 
25., beer at l5., and water at 05., per gallon, so that the mix- 
ture may be worth 7*. per gallon. What quantity of each 
must be taken ? 

13 gals, brandy. 



y Ans, « 



5 


u 


wme. 


2 


11 


cider. 


6 


ti 


beer. 


5 


« 


water 



Art* 264« — ^When the composition is limited in quantity. 

RULE. 

^ind the proportion of each quantity as he/ore ; then say, As 
the sum of the quantities is to the given quantity, so is each of 
the differences to the required quantity. 



EXAMPLES. 



6. Suppose a mass of pure gold, a mass of pure silver, and 
a mass which is a mixture of gold and silver, each weighing 9 
oz. ; by immersing them in water, it is found that the quantity 
of water displaced by the gold is 5 ; by the silver 8, aad bf 

2a 
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the mixture 1. What part of the mixture is gM, and what 
part silver ? 

U-|l 

• • (2 : 



-S- . 9 . . M : 3 gold. 
^ • ^ • • ^ -^ 6 silver. 



By a similar problem, Archimedes detected the fraud of the 
artist employed by Hiero, king of Syracuse^ to make him a 
crown of pure gold. 

v. A druggist has medicines at 6d,, Sd., 9rf., and 4cf. per 
oz., and would form a-compound of 15 oz., worth 6d, per oz. 
How much of each sort must he take ? 

' 1|. oz. at ed. 

^'**- 1 3f " 9d, 
.l| " 4rf. 

8. A goldsmith would melt together gold of 13, of 14, of 
1$, and of 21 carats fine, to form a composition of 35 oz. 18 
carats fine. What proportion of each must he take ? 

5 of 13^ 

5 " 14 



20 " 21 



* carats fine. 



9. How many gallons of water, worth 05. per gal., must be 
mixed with wine worth 1 28. per gal., so as to fill a cask of 20 
gallons, and that a gallon of the mixture may be afforded at 
9«. per gallon ? >4 i ^ S^^* water. 

* ( 15 gal. wine. 

Art. 2S5« — ^When one of the simples is limited to a certain 
quantity. 

RULE. 

Find tJie proportional quantities, or differences^ as before; 
then say. As tlie difference standing against the given qttan- 
tity is to the given quantity, so are the other differences sever* 
ally to the several quantities required, 

EXAMPLES. 

10. A grocer mixes sugar at 9 cts., 12 ct«., and 14 cts., with 
16 lbs. at 15 cts. How much of each sort must he take, that 
the mixture may be worth 13 cts. per lb. ? 
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13^ 



9— 

12— 
14— 
15- 



2 
1 
1 



4 against the given quantity. 

2 : 8 lbs. at ds. 
16 : : O : 4 " " I2s. \' Ans. 
1:4 " " Ua, 



Ans. 



11. A grocer would mix flour, at |6, $5, |12 a barrel, with 
10 barrels at |1 1 a barrel. How much of each kind must he 
take, that the mixture may be worth $10 a barrel ? 

4 at $6 ) 

2 at Is f per barrel. 

8 at $12 3 

12. How much water must be mixed with 100 gallons of 
brandy, worth Is, 6d. per gallon, to reduce it to 6s. Sd, per 
gallon ? Ans. 20 gallons. 

13. A farmer would mix barley at 60 cents, oats at 30, with 
20 bushels of rye at 60 cents a bushel. How much of each 
sort must he take, that the provender may be worth 40 cents 
per bushel ? 



A j 60 bushels of oats, and 
^^^- ( 20 bushels of barley. 



DUODEOIMAIiS. 

Art. 266.— ^His rule is principally used in measuring sur- 
faces and solids. Calculations are generally made in feet, 
inches, or primes, seconds, thirds, fomths, and so on. These 
subdivisions of the foot are made by a common divisor, 1 2, an 
mch being -^^ of a foot, a second -j^ of an inch, or j^ of a 
f<x)t, thus forming a descending series of a geometrical progres- 
sion, whose first term is 1, and the ratio 12. Hence the term 
duodecimal. It is derived from the Latin word duodecimo which 
signifies twelve. Duodecimals, then, are fractions of a foot, as 
may be seen by the following : 



QuKiTioNS.— 1. What are Doodeelmala? 
Si What ara the diTiaiont ofthe foot? 



8. For whet is the rale chictfLt uaiedX 



MS ^ DU0DBCIMAL8. 

TABLE I. 

1' inch, or prime, is y^j of a foot. 

1" second is ^^ of -^ j^ " 

r" third is tV of T^^ of tV ttW 

1"" fourth is yV of tV of tV of t'3 • • • •■jTjyinr 

The marks ', ", '", "", placed over numbers, denote the de- 
nomination, and are called indices. In Multiplication of Duo- 
decimals, the denomination of the product is denoted by the 
sum of the indices. That is, if inches be multiplied by inches, 
the product will be seconds; thus, 2'x2'=4". If inches 
be multiplied by seconds, the product will be thirds ; thus^ 
2'x2"=4'",etc. 

TABLE II. 

12"" fourths make 1"' third. 

12"' thirds 1" second. 

12" seconds 1' inch, or prime, 

12' inches, or primes 1 foot. 



MULTIPLICATION OF DUODECIMALS. 

Art. 267 • — 1. How many square feet in a board, 11 feet 2 
inches long, and 1 foot 4 inches wide ? 

^ .. Having written numbers of the same 

^■, nt denommation imder each other, as m 

_ ., Multiplication of Compound Numbers, 

w^e commence with the feel in the mul- 



112 ^ tiplier, and say, once -f^ is -A^, and 1 1 

3 8 Q feet multiplied by 1 is 11. proceeding 

14 10' 8" Ans. to the next figure in tjie multiplier, 

which is 4 inches, or ^, we say, 4 times 
2 are 8, but 4 is -^j, and 2 is y^j ; therefore, tV^tV^^TTT of 
,a foot, or 8" seconds, which being less than 1 prime, we write 
it in the place of seconds, and proceed to the next figure in the 
multiplicand, which is 1 1. Multiplying 1 1 feet by y^, we have 
11 Xy^=y^=3 feet 8' inches. Having written 8 in the place 
of inches, and 3 in the place of feet, we add the several par- 
tial products, and obtain 14 feet 10' 8", the answer. By ex- 
amining the foregoing operation, it will be seen, that the first 
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product, being the product of inches by feet, is in :hes. The 
second product is the product of feet, and consequently is feet. 
The third product is the product of inches by inches ; the sum 
of the indices being two, it is 12ths of an inch/ The fourth 
and last is the product of feet by inches, and is 12ths of a foot. 
Therefore, to multiply feet, inches, etc., by numbers of corre- 
sponding denominations, we have the following 

RULE. 

I. Write the several denominations of the multiplier under 
the corresponding denominations of tlie multiplicand, 

II. Multiply first the lowest denomination in the multiplicand 
by the highest in the multiplier, observing to carry 1 for every 
12 from a lower to a higher denomination. 

It is to be remembered that the denomination of the product 
of two numbers is denoted by the sum of the indices, 

EXAMPLES. 

Art* 268. — 2. How many square feet in a marble slab, 5 
feet 7 mches in length, and 4 feet 8 inches in breadth ? 

Operation, 

5 r 

4 8^ 

22 4' 
3 8^ 8^' 

ft. 26 0' 8" Ans. 

Duodecimals may also be written as decimal fractions, ob- 
serving to carry for 12 instead of 10. Thus, 

ft. 

6 V'=5.7 

4 «'==4£ 

888 
224 



26.08=26 ft. 0' 8" 

3. How many square feet in a room 15 feet 8 inches in 
length, and 14 feet 9 inches in breadth ? Ans, 231 ft. 1 in. 

4. What is the product of 15 ft. 2' 6" X 20 ft. 3' 7" ? 

6. How many solid feet in a block 4 ft. 8' long, 3 ft. 6' wide^ 
and 2 ft. 9' thick ? Au%. VV \\». XV . 

2a* 
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Om. l.-The solid coniaDts may be found by multiplying the length by 

the brtiddth, and that product by the thickneas. 

6. How much wood in a load 9 ft. 8' long, 8 ft. 7' wide, 
and 3 ft. high? Ans. 1 cord, 120 ft. 1 1'. 

7. How many square feet in a stock of 20 boards, 13 ft. 11' 
long, and 1 ft. 7' wide ? Ans. 440 ft. 8'' 4". 

8. How many feet of flooring in a room 30 feet 6 inches 
long, and 19 feet 5 inches in width? Ans. 692 ft. 2' 6". 

9. How much wood in a cubic pile, 12 feet 3 inches on each 
side, and what will it be worth at $4 25 per cord ? 

Ans, to the last, 161.035. 

10. How many square yards in the walls of a room, 14 feet 
8 inches long, 11 ft. 6 mches wide, and 7 ft. 11 inches high? 

Ans. 46 yds. ft. 0' 4" 10'" 8'^". 

11. How many cord-feet in a pile of wood 38 feet long, 7 
feet 2' wide, and 4 feet 7' in height ? 

Ans. 78 cord-feet, 0' 1"9'". 

12. How many cord-feet in a load of wood 8 feet long, 3 
feet 6 inches high, and 4 feet 5 inches wide ? 

' Ans. 7 cord-feet, 1 1 solid feet 8 in. 

13. How much wood in a load 9 feet long, 3 feet 4 inches 
wide, and 2 feet 6 inches high ? 

Ans. 4 cord-feet, 1 1 solid feet. 

Ob& 2.-Many medianics and surveyors take dimensions in feet and de^ 
eimal parts. This method is preferable, inasmuch as by it the calcula- 
tions of the artificer are rendered more simple and easy. For sucJi, it is 
convenient to have a rule, or scale, four feet long, divided into feet^ and 
each foot into ten equal parts. One foot, on one end of the rule, should 
be divided into one hundred equal parts. The former division will be 
lOths, and the latter lOOths of a foot Dimensions taken by this rule are 
calculated the same as other decimal fractions. 

14. How many square feet in a board 20.5 in length, and 
1.8 in width ? . Ans. 36y%. 

15. How much wood in a pile 40.6 in length, 5.4 in width, 
and 6.2 in height ; and what will it be worth at $3.76 a cord ? 

An^. to the last, $39.724-f . 

16. What will be the cost of a marble slab, 13.9 feet in 
length, and 2.1 feet in width, at 1 1.1 8 per square foot? 

Ans. 134.444. 



MISCELLANEOUS RULES. 



MENSURATI 



MENSURATIOir OF SURFACES. 



DEFINITIONS. 

1. A point is a small dot ; or, mathematically considered, is tliat which 
has no parts, being of itself indivisible. 

2. A line has length, but no breadth. 

8. A superficies, or sur£Eu:e, called also area, has length and breadt> 
but no thickness. 

4. A solid has length, breadth, and thickness. 

5. A ri&:ht line is the shortest 



that can be drawn between two 
points : as AB. 

6. The inclination of two lines 
meeting one another, or the opening 
between them, is called an angle : 
as ABO ; B the angular point 

7. If a right line fall upon another 
zigh. line, so as to incline to neither 
side, but make the angles on eacli 
side equal, then those angles are 
called right angles, and the line is 
said to be perpendicular to the other 
line : as ABO, right angle. 

8. An obtuse angle is greater than 
a right angle : as LBG. 

9.^ An acute angle is less than a 
right angle : as ABL. 



B 
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10. A circle is a round figure 
bounded by a single line, in every 
part equally distant from some 
point, which is called the centre. 

11. The circumference or peri- 
phery of a circle, is the bounding 
line. 

12. The radius of a circle (AO) 
is a line drawn from the centre to 
the circumference. Therefore, all 
radii of the same circle are equal 

18. The diameter of a circle (AC) 
is a right line drawn from one side 
of the circumference to the other, 
passing through tlie centre ; and it 
divides the circle into two equal 
parts called semicircles. 

14. The circumference of every circle is supposed to be divided into 
860 equal parts, called degrees ; and each degree into 60 eaual parts, 

. called minutes ; and each minute into 60 equal parts, called seconds ; 
and these into thirds, etc Hence a semicircle contains 180 degrees, and 
a quadrant 90 degrees. 

15. An arc of a circle (BCD) is any part of the circumference. 

16. A chord (BD) is a right line drawn from one end of an arc to an- 
other, and is the measure of the ara The chord of an arc of 60 degrees 
is equal in length to the radius of the circle of which the arc is a part 

17. The segment of a circle is a part of a circle cut off by a chord. 

18. A sector of a circle ^LOG) is a space contained between two radii 
and an arc less than a semicircle. 

19. Parallel lines (LO and BE) are such as are equally distant frcnu 
each other. 



90. A triangle is a figure bounded 
by three lines. 

21. An equilateral triangle T ABC) 
has its three sides ec^u&l in length 
to each other. (CE is the perpen- 
dicular height) 

22. An isosceles triangle has two 
of its sides equal 



28. A scalene triangle lias three unequal sides. 
24. A right-angled triangle has one right angle. 
S6. An obtuse-angled triangle has one obtuse angle. 
^A Aa Acate-angled triangle has.all ite aii^le« «cuto. 




OEFINITIONS. 



S7a 



S7. Acate and obtuse angled triangles, are called oUique-angled tri- 
angles, or simply oblique triangles ; in which the lower side is called the 
base, and the other two, legs. 

28. In a right-angled triangle the longest side is called the hypote- 
nuse, and the other two, legs, or base and perpendicular. 

Obs.— The three ao^es of every triangle being added together, wQl amonnt to 180 
degrees; consequently, the' two acute angles of a right-angled triangle amount to 90 
degrees, the right angle being also 90. 

29. The perpendicular height of a triangle is a line drawn from one 
end of the angles perpendicular to its opposite side. 



80. A square (ABCD) is a ngure 
bounded by four equal sides, and 
pontaining foiu* right angles. 



81. A parallelogram (EFGH) is 
a figure bounded by four sides, the 
opposite ones being equal, and the 
angles right 



82. A rhombus (JELM) is a fig- 
ure bounded by four equal sides, 
but has its angles obliaue. 

JN perpendicular neight of a 
rhombus. 



83. A rhomboid (EFQH) is a 
figure bounded by four sides, the 
opposite ones being equal, but the 
angles oblique. 
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84. The pefpendieular height of a rhombus, or rhomboides, ifl a li 
drawn from one of the angles to its opposite side. 



85. A trapezoid (ABCD) is a 
figure bounded by four sides, two 
of which are parallel, tliough of un- 
equal lungths. 




D 



\ 



86. A trapeze, or trapezium, is a figure bounded by four unequal sides. 

87. A diagonal ia a line drawn between two opposite angles. 

88. Figures which consist of more than four sides are called polygons ; 
if the sides are equal to each other, they are called regular poly^^ons, 
and are sometimes named from the number of their sides, as pentagon, 
or hexagon, a figure of five or six sides, etc. If the sides are unequal, 
they are called irregular polygons. 



An irregular plane figure. 




Irregular plane figure diyided into 
triangles. 




Heptagon 




(The dotted lu es represent a diylsion info triangles.) 



89. The area of a figure is tlie space contained between the bounding 
lines of its surface, without regard to thickness. The area is reckoned 
■o many square inches, square feet^ square yards, or square rods^ Ate. 
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Art* M9* — To fiad the area of a square, or parallelograin. 

RULE. 

Multiply the length by the breadth, or perpendicular height, 
and the product will he the area, 

1. How many square rods in a field 28 rods on each side? 

28 X 28 = 784 rods, Am, 

2. What is the area of a square field, one side of which is 
25.35 chains ? Ans. 642.622 chains. 

3. What is the area of a field 30.5 chains in length, and 
24.5 in width? Ans. 747.25 chains. 

4. How many square feet in a board 18.8 feet long, and 2.7 
feet Avide ? Ana, 50.76. 

5. How many acres in a rectangular piece of ground, 64 
rods long and 24 rods wide ? An9. 9|. 



Arti 370*-^To find the area of a triangle. 

RULE. 

Multiply the perpendicular by the base, and one-half the 
prodtict will be tlie area ; or, multiply the base by half the per^ 
pendicular height, and the product will be t/ie area, 

1. What is the area of a triangle whose base is 20 feet, and 
whose height is 18 feet? 

18x20=360-2 = 180 feet, Ans, 

2. What is the area of a triangle whose base is 65 rods, 
and its height 24.6 rods? Ans, 676.5. 

3 How many feet of boards will it take to cover the gable 
end of a bam, 38 feet wide, the height from the beam to the 
top being 12.5 feet? Ans, 237.5. 

When the three sides of a triangle are known, the area may 
be found by the following 

RILE. 

Add together the three sides, and from half their sum stih^ 
tract each side separately ; multiply the half sum and the re- 
maindera together continually, and the square root of the product 
will be the area. 

4. What is the area of a triangle whose three sides are 14^ 
12, and 8 rods? 
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14+12+8=34-i-2=:l7, th^ half sum: then, 

il 17 17 
14 12 8 

Rem. 3 X 5 X 9x17=2295: then /2295=:47.9+ rds, 

5. The three sides of a triangle are Q, 8, and 10 chainsu 
What is the area ? Ans, 24 chains. 



Art* 271* — To find the area of a trapezoid. 

RULE. 

Multiply Iwlf the sum of the two parallel sides hy the per- 
peTidicuiar distance between them : the product will be tiee area, 

1. What is the area of a piece of land that is 30 chains 
long, 20 chains wide at one end, and 18 chains at the other? 

^.a+xa =19, the half sum of the two sides : 

then 19x30=570 chains, Ans. 

2. What is the content of a hoard, 10 feet long, 10 inches 
wide at one end, and 2 feet ten inches at the other ? 

Ans. 1 8 J feet. 

3. What is the area of a hall, 40 feet long, and at one end 
30 feet, and at the other 24 feet wide? ' Ans. 1080 feet. 

4. How many acres in a farm 300 rods long, 80 rods wide 
stone end, and 60 at the other? Ans. 131 acres, 40 rods. 



Artt 272. — ^To measure any irregular plane figure. 

RULE. 

Tlie whole may be divided into triangles ^ and measured 
separately. The sum of tlie area of the triangles will be the 
area of the whole. ' 

OP THE CIRCLE. 

The circimiference of a circle is found by. calculation to be 
about 'S\ times the diameter ; or more accurately, by decimals, 
as 1 is to 3.1416, or as 113 is to 355, so is the diameter to the 
circumference. Hence, if the diameter is given, to find the 
circumference, it may be found by multiplying the diameter 
by 34, or by 3.1416 : or as 113 is to 355, so is the diameter to 
the circumference. 
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1. What is the circumference of a circle whose diameter is 
42 feet ? 

42 X 31=132 ft. ; or 42 X 3.1416 = 131.9472 feet ; 
or 113 : 355 : : 42 : 1»1.946+ feet. 

By reversing the foregoing, the diameter may be found, the 
circumference being given. 

2. If the circumference of a circle be 1 32 feet, what is the 
diameter? 132^3|=42 feet, Ans. 

3. Suppose the diameter of a circular pond to be 121 rods, 
what is the circumference? Ans. 380.28-1- rods. 

4. If the circumference of a circular field be 198 rods, what 
is the diameter ? Ans. 03 rods. 

5. What is the diameter of a tree, whose circumference is 
9f feet ? r Ans. 3 feet. 

6. If the circumference of the earth is 25000.8528 miles, 
what is the diameter? Ans. 7958 miles. 

7. The diameter of the earth being 7958 miles, what is the 
curcumference? Ans. 25000.8528. 

Art. 273. — ^To find the area of a circle. 

RULE. 

Multiply half the diameter by half the circumference ; the 
product will be the area. 

1. What is the area of a circular grove, whose diameter is 
147 rods, and circumference 462 rods ? 

Ans. 462^2 X 147-^2 = 16978^ rods. 

2. What is the area of a circle whose diameter is 28, and 
the circumference 88 rods ? Ans. 610 rods. 

3. How many square rods in a circle whose circumference 
is 63, and the diameter 20 rods ? Ans. 315. 

Art* 214. — The diameter given, to find the area. 

RULE. 

Multiply the square of the diameter by .7854, and the prO' 
auct will be the area. 

1. What is the area of a circle whose diameter is 28 rods? 

28 X 28 X. 7854=615. 7536 rods, Ans. 

2, What is the area of a circle whose diameter is 59 rods? 

Ans. 2733.9774 rods. 
24 
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Arti I7S. — The circumference given, to find the area. 

RULE. 
MuUiplfi the square of tilt eS^umference by .07958, and tht 
product tuitl be the area. 

1. Whiit is the area of a circle whose circumfcrencd is 46 
rods? 46x46x.070o8=ie8.39I28 rods, Ann. 

2. What is the area of a circle whose circumference is 44 
rods? Am. 151-0C068 rods. 

Art. 27C< — ^To find the area of an oval, or ellipsis. 

RULE. 
Multiply the hnrfttt and »hortest diameters together, and tht 
product by .7854. The last product will be tlie area. 

1 . What is the area of an oval, whose longest diameter is 7 ft, 
and the shortest 5 ft.? 7 X5 X. 7854=27480 ft. Ans. 

2. What is the area of an oval, whose longest diameter is 
16, and the shortest 13 feet? Am. 133.1i>3 ft. 

Art. M7.— To find the area of a globe, or sphere. 

RULE 
Multiply the cireun^erence by the diameter. The product 
aill be the area. 

1. What is the area of n globe, whose circumference is 44 
feet, and the diameter 14 ? 44 x 14 = 010 ft. Ans. 

2. How many square inches in the surface of a bull, 1 inch 
in diameter? Am. 3.1416. 

3. How many square miles in the surfiice of the earth, 
allowing its circumference to be 26000 and its diameter 8000 
miles? Ans. 200000000. 



Art> 278. — Given the chord of nn arc, and its height, to find 
the diameter of a circle, of which the arc a a part. 



Dieide tlie square of ItaJf the chord by the hriffht, end tht 
quotient, added to the heijht, will be tin diuauler required. 
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1. Given the chord, BD, 287, 
and the height, CE, 78 feet> to 
find the diameter, AC. 

Operation, 




287-7-2 = 143.5, and 143.5'= 
20592.25, and 20592.25-^78 = 264, 
and 264-1-78=342, the required 
diameter. 

2. Given the chord 178, and the height 257 yards, to find 
the diameter. Arts, 287.821 yards. 

•3. Given the chord 843, height 648 links. 

Ans. 922.17 links. 

4. Given the chord 40, height 1 2 yards, to find the diame- 
ter. Ans, 46J- yards. 

5. Given the chord 560, height 45 links, to find the diame- 
ter. Am, 1787| links. 

Art* 279i — Given the radius and number of degrees in an 
arc of a circle, to find the length of the arc. 

RULE 

Multiply the raditis by the number of decrees in the arc, and 
6y .01 74533. 

Or find tlie circumferepce, multiply it by the degrees, and di" 
vide by 360°. 

1. Required the length of an 

arc, AC, of 57°, in a circle of which 

Ihe radius, AB, is 38 feet. 

O' , 

liiameter. 

Operation, 
.0174533X67x38=37.8038478 feet, Am, 

2. What is the length of an arc of 19° 37', the radius being 
98 yards? Am. 0174533 X 19°.6l7 X98=38.553 yards. 

3. What is the length of an arc of 83° 24', radius 32 poles? 

Ans, 1 furlong, 6 poles, 3 yards, 6.72 inches. 
#4. AVhat is the length of an arc of 150°, radius 19 ells? 

Am, 40 ells, 27 inches. 
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5. What is the length of an arc of .17° 50', radius 1Y8 uailes ? 
Ans, 65 miles, 3 furlongs, 8 poles, 4^ yards. 



Irti 280. — To find the area of a sector of a circle. 

RULE. 

I. If the length of the arc be known, multiply half the arc oy 
the radius, or the arc by half the radius. 

II. If the angle of the sector be given, Jind the length of the 
arc, and proceed as before. 

1. What is the area of a sector, of which the arc a 79, and 
the radius of the circle 47 yards ?, 

Ans, y=39.5 and 39.5X47=1856.6 square yards. 

2. What is the area of a sector, of which the arc is 17 feet 
6 inches, and the radius 22 feet ? 

Ans. 191.583 square feet=:21 yards, 2.683 feet. 

3. What is the area of a sector, of which the angle is 127^ 
16', the radius 133 feet? 

Ans. 1 rood, 32 poles, 4.845 yards, 

Obs. — ^The area of the circle is 56571.63245 ; and this multiplied by 
127yV and divided by 860—19645.60+. 

4. What is the area of a sector, of which the angle is 27 
degrees, the radius 97 miles? Ans. 2216.95 miles. 

5. What is the area of a sector, of which the angle is 137^ 
20', the radius 456 links? 

Ans. 2 acres, 1 rood, 38 poles, 21.9 yards. 

6. What is the area of a sector, of which the arc is 150 
feet, the radius 478 feet? 

Ans. 3 roods, 16 poles, 28 yards, 6 feet. 



Art* 281 • — To find the area of a ring contained by two con- 
centric circles. 

Oaa. — Concentric means having the same centre. 

RULE. 

Multiply the sum of the diameters by their difference^ and 
that product by ,1B54. % 
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1. Required tbe area of the ring 
ABC — DEF, of which the diarae^ters 
are 10 and 6, or OC, 5, and OF, 3 
feet. 

Ans, 104-6 = 16, and 10 — 6=4, 
then 16x4x.7i>54=50.2656 feet. 

2. What is the area of a ring, of 
which the diameters are 72 and 48 ft. ? 

Ans, 2261.952 square ft. = 8 rods, 
9 J yards. 

3. Required the area of a ring, of which the diameters are 
314 and 256 yards. 

Ans. 5 acres, 1 rood, 18 poles, 10 yards, 7.42 feet. 

4. What is the area of a ring, of which the diameters are 
246 and 228 inches ? Ans, 46 feet, 77 inches. 



--'ifc 






Art* 282* — ^To find the area of a space bounded on one side 
by a curve line. 

RULE. 

Let perpendiculars he erected upon the hose, so numerous that 
the part of the curve between any two nearest to one another shall 
differ hut Utile from a straight line. Then add the perpendit* 
fdars at the extremities of the base, if there are any, and to half 
the sum add the remaining perpendiculars. Multiply the sum 
by the base, and divide tlie product by the number of parts into 
which the base is divided by the perpendiculars : the quotient 
will be the area, nearly. 

1. Suppose the perpendiculars at 
tbe extremities of the base to be 10 
and 16, and the others to be 11, 
14, 16, and the base to be 20 feet. 

Operation, 
= 13, and 13+11 + 14 + 16=54 ; and 64 x20-f-4=270 
Bquare feet, the area. 

2. A. curve-lined space meets the base at one of its extremi- 
ties, and the perpendicular at the other extremity is 96; the 
other perpendiculars are 83, 70, 64, 51, 38, 25, and the base 
825 links. What is the area ? Ans. 17596f square links. 

8. Perpendiculars were raised from the base to a curve ; those 
at the ends were 364 and 578, the others were 396, 418, 453, 
51% 554 links, and the base 1260 links. What is the area? 
Ans. 5 acres, 3 roods, 22 poles, 4 yards, 3.2 feet. 
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4. A curve meets the base at one extremity ; the base is 2364 ; 
the perpendicular, at the other extremity, 758, and the others 
are 642, 567, 524, 432, 417, and 335 Unks. What is the area? 
Ans, 11198604 links=ll acres, 31 poles, 23.5 yards. 



MENSURATION OF SOLIDS. 

Art* 283 • — The Mensuration of Souds includes the men« 
Buration of all bodies which have length, breadth, and thick- 
ness. 

DEFINITIONS. 

1. Solids are figures, having length, breadth, and thickness. 

2. A prism is a. solid, whose ends are any plane figures, which are 
equal and similar, and its sides axe parallelograms. 

Ob8. — A prism is called a triangular prism, when its ends are triangles; a square 
prism, when its ends are, squares ; a pentagonal prism, when its ends are pentagona; 
and so on. 

8. A cube is a square prism, haying six sides, which are all squares. 

4. A parallelopiped is a solid, having six rectangular sides, every op* 
posite pair of wliicn are equal, and parallel. 

5. A cylinder is a round prism, having circles for its ends. 

6. A pyramid is a solid, liaving any plane figure for a base, and its 
sides are triangles, whose vertices meet m a point at the top, called the 
vertex of the pyramid. 

'7. A cone is a round pyramid, having a circular base. 

8. A sphere is a solid, bounded by one continued convex surface, 
every point of which is equally distant from a point witliin, called the 
centre. The sphere may be conceived to be formed by the revolution of 
a semicircle about its diameter, which remains fixed. 

A hemisphere is half a sphere. 

9. The segment of a pyramid, sphere, or any other solid, is a part cut 
off the top by a plane, parallel to uie base of tliat figure. 

10. A fi-ustum is the part that remains at the bottom after the seg- 
ment is cut off 

11. The sector of a sphere is composed of a segment less than a hem- 
isphere, and of a cone, having the same base with the segment, and its 
vertex in the centre of the sphere. 

12. The axis of a solid is a line drawn from the middle of one end to 
the middle of the opposite end ; as between the opposite ends of a prism. 
The axis of a sphere is the same as a diameter, or a line passing through 
the centre, and terminating at the surface on both sides. 

13. The height, or altitude of a solid, is a line drawn from its yerta; 
or top, perpendicular to its base. 
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Art* 284t — ^To find the soUditj of a cube. 

RULE. 

Multiply the length, hreadth, and ihckness together ^ and the 
product will he the area, 

1. If the length of one side of a cubical block be 14 inches, 
what is its soli(Sty ? 14 X 14 X 14=2744 inches, Ans, 

2. How many cubical feet in a mound, each side of which 
is 25.5 feet ? Ans, 16681.375 feet. 

Arti 285 • — To find the solidity of a prism, or cylinder. 

RULE. 

Find the area of the end, and multiply it by the length. The 
product will be the area. 

What is the solidity of a prism, the area of whose end is 
2.6 feet, and whose length is 16 feet ? 

2.6X16=41.6 feet, ^tw. 

Art* 286* — ^To find the side of the largest stick of timber 
that can be hewn from a round log 

* The circle, PEON, represents 
the end of a round stick of timber ; 
ABCD, a circumscribed square, 
and PEON, an inscribed square. 
It will be perceived that the square 
ABCD is double the square 
PEON. But the square ABCD 
is equal to the square of PO, the 
diameter of the circle; but PO 
is equal to Pa+aO=Pa-fTiE. 

Now Pa+aE^=PE^ the side of 
the largest inscribed square. Hence the 

RULE. 

Extract the square root of double the square of half the di- 
ameter at the smallest end of the stick, for the side of the stick 
when squared. 

1. What will be the side of the largest stick of square tim- 
ber which can be hewn from a roimd log, 18 inches in diame- 
ter at the smallest end ? 

Vox 9 X 2= 12.727+ inches, Ane, 
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2. The diameter of a Ic^ at the smallest end is 24 inches. 
What will be the side of the largest stick of timber that can be 
hewn from it? Am, 16.974- inches 

Irti 287« — ^To find the solidity of a pyramid, cr cone. 

RULE. 

Multiply the area of the base by one third of the heghty and 
Ike product will be the area. 

1. What is the contents of a cone, whose height is 21 feet, 
and the diameter of the base 9.5 feet ? 

9.5 X 9.5 X. 7854 X21-r-3=496.l76 feet, Ans, 

2. How many solid feet in a cone, whose height is 48 feet, 
and whose diameter at the base id 13 feet? 

Ans. 2123.7216 feet. 

Aft* 288* — ^To find the solid contents of a globe, or sphere. 

RULE. 

Multiply the cube of the diameter by .5236, or mulUply the 
square of the diameter by one sixth of the circumference. 

1. What is the solidity of a ball, 9 inches in diameter? 

9X9X9X.5236 = 381.7044, Ans. 
t. What is the solidity of a globe, whose diameter is 13 
inches? Arts, 1150.3492 inches. 

Artt 289*— *To find the solid contents of the segment of a 
sphere, the height and base of the segment being given. 

RULE. 

To three times the square of the radius of the base of the seg 
menty add the square of the heigfft, and multiply this sum by the 
height of the segment, and this product by .5236. 

How many cubic feet are there in a coal-pit, the diameter of 
whose base is 103 feet, and whose height is 9 feet ? 

Ans, 37877.0931. 



aAuaiNG. 

Art* 290* — Qauoino is the art of measuring allkinds of 
Teasels, such as pipes, hogsheads, barrels, etc. 
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RULE. 

Add the square of the head diameter to the square (f ihe 
lung diameter ; multiply the sum by the length, and the product 
hy ,0014 for ale gallons, or by ,0011 for toine gallons, 

1. What is the oontents of a cask, whose diameters are 18 
and 26 inches, and its length 38 inches ? 

' 26 X 26 + 18 X 18 X 38=38000 ; then 38000 X. 0017=64.6 
wme measure. 38000 X. 0014 =53. 2 gallons, beer measure. 

2. How many wine gallons will fill a cask 50 inches in length, 
bung diameter 38, head diameter 30 inches ? 

Ans. 199.24 gallons. 



MEASURING GRAIN, ETO. 

Artt 291 • — ^When the grain is heaped in the form of a cone. 

RULE. 

Measure the perpendicular height of the heap, and also the 
slanting height, from the top to the floor, in inches ; then mulH^ 
ply the difference of the squares of those two heights by the per- 
pendicular height, and this product by .0005. The last product 
will be the contents in bushels, 

1. How many bushels in a parcel of wheat heaped in the 
form of a cone ; the perpendicular height being 40 inches, and 
the slanting height 90 inches ? 

The square of 90=8100 
The square of 40= 1600 

6500 difference of squares. 
40 perpendicular heights 



260000 
.0005 



130.0000 bushels, Ans. 

2. What number of bushels in a conical heap of rye, the 
perpendicular height being 35 inches and the slanting height 
65 inches? Ans. 52.5 bushels. 

Artf 292t — ^When grain is heaped against the side of the 
huiL 
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RULE. 

Multiply the difference of the squares of the heights hy one 
half of the perpendicular height^ and this product hy .000 5 . 7%e 
result mil be the contents in bushels, 

1. How many bushels of oats are in a heap, the perpendic- 
ular height being 30 inches, and the slanting height 60 inches ? 

Ans. 20.25 bushels. 

2. How many bushels of beans are in a heap, the perpendic- 
ular height being 25 inches, and the slanting height 50 inches ? 

Arti 293* — ^When grain is heaped in the comer of the barn. 

RULE. 

Multiply the difference of the squares of the heights by one 
fourth of the perpendicular height, and this product by .0005. 
The result will be the contents in bushels. 

1. Required the number of bushels of grain heaped in the 
comer of the barn ; the perpendicular height being 40 inches, 
and the slanting height 70 inches? Ans. 16.5. 

2. How many bushels of barley in the comer of a box, tho 
perpendicular height being 24 inches, and the slanting heigh) 
36 inches? Ans. 2.16 bushels. 



TONNAGE OF VjGSSELS. 

CARPEiNTERS' RULE. . 

Aftt 291*— *jPor single-decked vessels, multiply the length 

and breadth at the main beam, and depth in the hold, together, 

and divide the product by 95, and the quotient is the tons. But 

for a douhle^decked vessel, take half of the breadth of the main 

beam for the depth of the hold, and proceed as before. 

1. What is the tonnage of a single-decked vessel, whos* 
length is 6*7 feet, breadth 24 feet, and depth 12 feet? 

Ans. 2QZ\\ tons. 

2. What is the tonnage of a double-decked vessel, whose 
length is 80 feet, and breadth 30 feet ? Am. 378{f tons. 

GOVERNMENT RULE 

**Ifthe vessel be double decked, take the length thereof froKi^ 
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the fore part rf the main stem to the after part of the sterH^post^ 
above the upper deck ; the breadth thereof at the broadest part 
above the main loales, half of which breadth shall be accounted 
the depth of such vessel, and then deduct from the length three 
fifths of Hie breadth ; multiply the remainder by the breadth, 
and the product by the depth, and divide this last product by 
9a> the quotient tohereqf shall be deemed the true contenU, or 
tonnage of such ship or vessel ; and if such ship or vessel be 
single decked, take the length and breadth, as above directed, 
deduct from the length three fifths of the breadth, and take the 
depth from the under s'de of the deck plank to thg ^eHing in the 
hold, and then multiply and divide as aforesaid, ami 1^ f uo- 
tient shall be deemed the tx>nnag€,'^ 

1 . What is the government tonnage of a single-decked ves- 
sel, whose length is 90 feet, breadth 40 feet, and depth in the 
hold 12 feet ? i Ans. 333^^ tons. 



MECHANICAIi POWERS. 

krtt 295 • — ^That body which communicates motion to an- 
other, is called a power : the body which receives the motion is 
called the weight. 

The mechanical powers are six : the Lever, the Wheel and 
Axle, the Pulley, the Screw, the Inclined Plane, and the 
Wedge 
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Artt 2Mt — ^The lever is a bar, 
moveable about a fixed point, 
called its fulcrum, or prop. It 
is, in theory, considered an in- 
flexible line, without weight. 
There are several kinds of lever used in mechanics. Thp^ wore 
common kind is that which is here shown. 

It is a principle in mechanics, that the power is to the 
weight as the velocity of the weight is to the velocity o/ the 
power. 



8M OF THE WHEEL AKD AXLE. 

Art> 3V7i — To find what weight may be balanced hy a 
given power. 

RULE 

As the dislatwe betw(en the body to he raked, or balanced, and 
the/ulcrvm, or prop, is lo. the distance between the prop and the 
'point wfiere the power it applied, so i» the power to the weight 
which it will balance. 

1. If a man, weighing 100 lbs., rest on a lever 10 feet long, 
what weight will he balance on the other end, supposing thfl 
prop to be 1 foot from the weight ? 

l:9i:160; 1440 lbs. Ans. 

2. If a weight of 1440 lbs. were to be raised by a lever 10 
feet long, the prop being 1 foot from the weight, what power 
must be applied to the other end, to balance toe weight ? 

Aas. 160 lbs. 

3. At what dbtance from the prop must a power of 160 lbs. 
be applied, to balance 1440 lbs., 1 foot from the prop ?■ 

Ans. 9 feet. 

4. At what distance from a weight of 1440 lbs. must a prop 
be placed, so that a power of 160 lbs., applied 9 feet from ths 
prop, may balance it ? Ans. 1 foot. 



OF THE! WHKBL AHD AXJLISi. 

Arti 298t — The wheel and axle 
are here represented with the 
weight attached to the circumfer- 
ence of the axle, and the power 
applied to the circumference of 
the wheel The prmciple of the 
lever is employed m the wheel 
abd aile 

RULE 

As the diameter of tlie axle is 

to ike diameter of tlie wheel to is 

the power a}:phed to the wheel to 

the ieeighl suspended on the axle 

i If the diameter of the aile be 6 inches, and that of the 
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wheel be 60 incnea, wlitf weight applied to the vheel wSl 
balanc« 10 lbs. on the axle * 60 . d : : 10 : 1 lb. Ant. 

2, If the diameter of the wheel be 60 inches, what must be 
the diameter of the axle, so that 1 tb. oa the wheel may bal- 
ance 10 lbs. on the axle ? Am. 6 inches. 

8. If the diameter of the axle bt 6 inches, what must be the 
diameter of the wheel, «o that 10 lbs. on the axle muy balance 
1 lb. on the wheel ? Am. 60 mches. 



THE PUM.EY. 

Art. 299:— The pulley is a • 
small wheel, moveable about its 
axis by means of a cord, which 
passes over it. 

When the axis of a pulley is 
fixed, the pulley only changes 
the direction of the power ; if 
moveable pulleys are used, an 
equilibrium is produced, when 
the power is to the weight as 
one to the number of ropes ap- 
plied to them. If each movea- 
ble pulley has its own rope, each 
pulley will be double the power. 

Art. 300.— The number of 

mofeable pulleys and the power 
given, to find what weight may 
be raised. 

RULE. 
As 1 ia to twice the number of moveable pulUt/t, lo is lit 
jMwer lo ihe weight. 

On. — Reverse Uie rule, to find the power. 

1. What weight would bnlance a power of 45 lbs., applied 
to a cord that runs over 3 raoveiihlo pulleys ? 

2. If a cord, which runs over 2 moveable pulleya, be at- 
tached to an axle 3 inches ia diameter, the wheel of the axis 
being 28 inches in diameter, and a power of 10 lbs. be exerted 

25 
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THE SCREW. 



at the circumference of the wheel, what weight would be 
raised under the pulleys ? 

Thus. 3 : 28 : : 10x3x2 : 560 lbs. Ana. 




OP THG SCREW. 

LtU soli — ^The screw is a spi- 
ral thread, or groove, cut round 
a cylinder, and everywhere ma- 
king the same angle with the 
length of the cylinder. 

The power is to the weight 
which is to be raised, as the dis- 
tance between two contiguous 
threads of the screw is to the cir- 
cumference of a circle, described 
by the power applied at the end 
of the lever. 

RULE. 

Multiply twice the length of the lever hy 3.1416, which will 
give the circumference of the circle ; then my, as the circumfer' 
ence is to the distance between the threads of the screw, so is the 
weight to be raised to the power which will raise it. 

1. The threads of a screw are 1 inch asunder ; the lever, by 
which it is turned, is 30 inches long, and the weight to be 
raised is 1 ton =2240 lbs. What power must be applied to 
turn the screw ? • 

30X2 = 60, and 60x3.1416=188.496 inches, the circum- 
ference. Then 188.496 : 1 : : 2240 : 11.88 lbs. Ans, 

2. If the lever be 30 inches, the circumference of the circle 
described by the power 158.496, the threads of the screw 1 
inch asunder, and the power 11.88 lbs., what weight will be 
raised ? Ans, 2240 lbs. 

3. If the weight be 2240 lbs., the power 11.88 lbs., and the 
lever 30 inches in length, what is the distance between the 
threads of the screw ? Ans. 1 inch. 

4. If the power be 11.88 lbs., the weight 2240 lbs., and the 
threads 1 inch asunder, what is the length of the lever ? 

Ans. 30 mches, nearly. 
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IXCL.INED PLANE. 




Art 1 302 • — ^An inclined plane 
is a plane which makes an acute 
angle with the horizon. 

To find the power that will 
draw a weight up an inclined 
plane. 

RULE. 

As the length of the plane is to the perpendicular height of 
the plane, so is the weight to the power* 

1. An inclined plane is 40 feet in length, and 8 feet in per- 
pendicular height. What power is suflScient to balance a 
weight of 2000 pounds ? . Ans, 400 lbs. 

2. A certain railroad, 200 rods in length, has a perpendicu- 
lar elevation of 20 feet. What power is suflScient to sustain a 
train of cars weighing 100,000 pounds % Ans, 606^. 



THE WEDGI^ 



Arti 803* — ^The wedge is composed of two inclined planes, 
whose bases are joined. 

When the resisting forces, and the power which acts on the 
wedge, are in equihbrium, the weight will be to the power as 
the height of the wedge to a line drawn fiv>m the middle of 
the base to one side, and parallel to the direction in which the 
resisting force acts on that side. 

Artt 804 • — ^To find the force of the wedg^ 

RULE. 

As the breadth, or thickness, of the head of $k4 toedge, is to 
one of its slanting sides, so is the power which acii against its 
head, to the force produced at its side. 

Suppose 100 lbs. to be apphed to the head of % wedge, 2 
inches broad, and 20 inches long, what force would he effected 
on each side ? Ans. 1000 lbs. 



SS3 MATHEMATICAL PROBLEMS. 

MATHEMATICAIi FROBIiEMS. 

Artt 805t — ^Prob. I. The sum and diflference of two num* 
bers given, to find those numbers. 

RULE. 

Subtract the difference from the sum, and divide the r«- 
mainder by 2. The qtwtient will be the smaller number. Then 
add the given difference to the smaller number, and this sum 
will be the larger number. 

EXAMPLE. 

An assembly of 844 persons is convened in two rooms, one 
of which has 142 persons more in it than the other. How 
many are in each ? 

Operation, 

844 — 142=202; then 202 -r- 2 = 101 persons, in one room; 
then 101 + 142=243, in the other. 

Artt 306t — ^Prob. IL The sum of two numbers, and the 
difference of their squares given, to find those numbei*s. 

RULE. 
Divide the difference of their squares by the sum of tlie num- 
bers, and the quotient will be their difference. We then have 
their sum and difference, to find each number, by Prob, /. 

EXAMPLE. 

A. and B. played at marbles, having at first 14 each ; but 
after playing several games, B. having lost some of his, would 
not play any longer, and it was found that the difference of 
the squares of what each then had, was 336. How many did 
B. lose ? 

Thus 336—144-14 = 12 difference; 14=half sum, and 
1 2 -r 2 = 6 =half difference. Then 1 4 + 6 = 20, A. retired with ; 
and 14 — 6 = 8, B. retired with: then 14 — 8=6, B. lost. 

Artt 307t — Prob. III. The difference of two numbers, and 
the difference of their squares given, to find those numbers. 

RULE. 
Divide the difference of their squares by the difference of their 
numbers, and the quotient will he their sum ; then proceed by 
Prob, L 
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EXAMPLE. 

Said William to John, Father gave me $12 more than he 
gave Charles ; and the difference of the squares of our separ« 
ate parcels is 288. How much did he give each? Thus, 

288-r-12=24, the sum: then 24— 12-r-2=6 ; then 12+6= 
|18, William's share; and 12— 6==|6, Charles had given him. 

Art I 308* — Prod. IV, The sum of two numbers and their 
quotient given, to find those numbers. 

RULE. 

Add 1 to the quotient, and hy this sum divide the sum of the 
two numbers : this will give the less number. Subtract the less 
number from the sum, and you will obtain the greater number. 

EXAMPLES. 

1. Divide 100 into two such parts, that if the greater be 
divided by the less, the quotient will be just 30. 
Operation, 

Thus 1 00 -r- 30 + 1 =3/t, the less part; then 100—3^== 
96fY, greater. 
, 2. The sum of A. and B.'s ages is 45, ^nd if you divide A.'8 
by B.'s the quotient will be 4. What is the age of each ? 

Ans, A.'s 36 years ; B.'s 9 years. 

Irti 309* — PROB. V. The difference of two numbers, and 
the quotient given, to find those numbers. 

RULE. 

The difference of the two numbers divided by the quotient 
less 1, will be the less number. Add the less number to the 
difference, and you will have the greater number, 

A greyhound, in pursuit of a hare, ran three times as fast 
as the hare, and when he overtook the hare he had run 30 
rods more than she. How many rods did each run ? 

Operation, 

30-^3 — 1 = 15 rods, the hare ran ; then 16+30=45 rods, 
the greyhoimd ran. 

Art* SlOt — Prob. VI. To find the true weight of any quan- 
tity when weighed in each scale of a balance, whose beam is 
unequally divided. 

25* 
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RULE. 

Take the square root of the product of the different weights, 
/or the true weight. 

A parcel of sugar weighs in one scale 25 lbs. ; in the other 
80 lbs. What was \\A true weight? 

V25X 30=27.850. 

Art* Sll* — ^Prob. VII. The base and perpendicular given, 
to find the hypotenuse. 

RULE. 

The square root of the sum of the squares 4f the base and 
perpendicular wUl he the hypotenuse. 

This rule is illustrated by the following figure. 
If the base of a right-angled triangle be 9 feet, and the per- 
pendicular 12, what is the hypotenuse ? 




Art. 812* — ^pROB. VIII. Given the base and sum of the 
perpendicular and hypotenuse of a right-angled triangle, to 
find the perpendicular. 

RULE. 

Mrom the square of the sum subtract the square of the base, 
and divide the remainder by tvnce the sum, and the quotient wiU 
be the perpendicular. 
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A tree, 100 feet in height, is broken off — ^the top of the tree 
reaches the ground 30 feet from the bottom, while the part 
broken off rests on the stump. How high from the ground 
was it broken off ? Aas. 45i feet. 

Art* 313« — PROB. IX. Given the base and the difference of 
the hypotenuse and perpendicular of a right-angled triangle, 
to find the perpendicular. 

RULE. 

From the square of the base subtract the square of the given 
difference, and divide the remainder by ttoice the difference. 

EXAMPLE. 

If the base of a right-angled triangle be 30 feet, and the 
difference of the other two sides 6 feet, what is the length of 
the perpendicular ? Ans, 72 feet. 

Art. 31 4« — pROB. X. To find the diameter of the earth, 
from the known height of a distant mountain, whose summit is 
just visible in the horizon. 

RULE. 

From the square of the distance, divided by the height, svh- 
tract the height. 

The highest point of the Andes is about 4 miles above the 
bed of the ocean. If a straight line from this touch the sur- 
face of the water at the distance of 1*78^ miles, what is the 
diameter of the earth ? Ans, 7940. 

Art» 315 • — Prob. XL To find the greatest distance at which 
a given object can be seen on the surface of the earth. 

RULE. 

To the product of th£ height of the object into the diameter of 
the earth, add the square of the height ; and extract the square 
root of the sum. 

1. If the diameter of the earth be 7940 miles, and Mount 
Etna 2 miles high, how far can it be seen at sea? 

Ans. 126+ miles. 

V7940X 2 + 22=126. 

Obs. — ^The actual distance at which an object can be 9een is increased 
by the refraction of the air. 
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2. A man standing on a level with the ocean, has his eye 
raised 5^ feet above the water. To what distance can he see 
the surface ? Am, 2\ miles. 

Art. 316« — ^Prob. XII. To find the height of an object at 

sea, or on the surface of the earth, having only the d&tance 

given. 

RULE 

From the given distance, take the distance which the elevation 
of the eye above the surfojce will give, found by the last problem ; 
then divide the square of the remainder by the diameter of the 
earth, and the quotient will be the height required. 

Art. 81 7» — Prob. XIII. To find the contents of squared 

timber. 

RULE. 

Multiply the mean breadth by the mean thickness : the prod- 
uct, multiplied by tlie length, will give the contents. 

Required the contents of a log, the length 24 feet 6 inches, 
mean breadth 1 foot 1 inch, and mean thickness 1 foot 1 inch. 

Ans, 28 feet 9 inches 6'". 

Art» 318* — ^Prob. XIV. To find the contents of round timber. 

COMMON RULE. 

Take one fourth of the mean girt, and square it, and multiply 
it by the length, for the contents. 

Obs. — 1. Tapering timber should be divided into pieces of eight or ten 
feet long, and these parts should be computed separately, and added. 

2. In order to reduce the tree to such a circum&rence as it would have 
without its bark, a deduction is generally made of ^ or | of an inch for 
every foot of quarter -girt for young oak, ash, beech, etc.; but 1, or even 
1^ inch, must be allowed for old oak, for every foot of quarter-girt. 

3. The common rule gives the contents too Small, by 3 feet on every 11 
feet of contents ; yet it is universally used in practice, being originally in- 
troduced in order to compensate the purchaser of round timber for the 
waste occasioned by squaring it. 

BuLE II. — Take one ffth of the girt, and square it, and muU 
tiply by twice the length, for the contents. 

I. Required the contents of a tree 24 feet long, and its girts 
at the ends 14 and 2 feet? 

Ans. 96 feet, by the common rule ; the true content is 
122.88 feet. 
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2. How much timber in a tree 18 feet long; and its 
girt 5 feet 8 inches ? 

Atis. Common rale, 36 feet li^ inch ; true ooiitent» 46 tL 
2 inches 10" 6'". 
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Art* 319« — Prob. I. To find the difilnence in the height of 

t«ro places, by levelling rods. 

RULE. 

Set up the levelling rods perpendicular to the horizon, and at 
equal distances from tJte spirit level ; observe the paints where 
the line of level strikes the rods before and behind, and measure 
the heights of tJiese points above the ground; level in the same 
manner, from the second station to the third, from the third to 
the fourth, etc. The difference betufeen the sum of the heights at 
the back stations, and at the forward stations, will be the differ' 
ence bettoeen the height of the first station and the last. 

If the stations are numerous, it will be expedient to place 
the back and forward heights in separate columns in a table, 
as in the following example. 

Back befghtiL FoielMfiMi* 

Feet Incbea, 



1st observation, . 


. 5 


2 


2d 


. 2 


8 


3d 


. 3 


6 


4th 


. 4 


5 


6th " 


. 8 


7 




24 


4 




24 


2 


Difference, 


. 


2 



7 5 

6 3 

5 9 

3 2 

1 1 



24 



If the sum of the forward heights w lew than the sum of 
the back heights, it is evident that the last station muHt l)u 
higher than the first. 

Art. 320.— Prob. II. To find the difference butwww« (hu 
true and apparent level, for any given dlstanoe. 

Obs— 1. The true level is a curve, which Mm omI»U'.|4m viih, W U 
parallel to, the suriace of water at rent. 
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2. The apparent level is a straight line^ which is a tangent to the trae 
level, at the point where the observation is made. 

8. The dilierence between the true and the apparent level is nearly 
equal to the square of the distance, divided by the diameter of the earth. 

1. What is the difference between the true and apparent 
level, for a distance of one English mile, supposing the earth 
to be* 7 940 miles in diameter? 

Atis, 7.98 inches, or 8 inches, nearly. 

2. A tangent to a certain point on the ocean strikes the top 
of a mountain 28 miles distant. What is the height of the 
mountain? Ans, 352 feet. 
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Arti 321 • — Prob. I. To find the time in which pendulums 
of different lengths would vibrate, that which vibrates seconds 
being 39.2 inches. 

The time of the vibrations of pendulums are to each other, as the 
B(}uare roots of their lengths ; or, their lengths are as the squares of their 
times oif vibrations. 

RULE. 

As the square of one second is to the square of the time in 
seconds in which a pendulum would vibrate, so is 39.2 inches to 
the length of the required pendulum. 

EXAMPLES. 

1. Required the length of a pendulum that vibrates once in 
8 seconds. 1* : 8' : : 39.2 in. : 2608.8 in. =209^ ft. Ans, 

2. How often will a pendulum vibrate, whose length is 100 
feet? Ans, 6.53+ seconds. 

Art, 322« — Prob. II. By having the height of a tide on the 
earth given, to find the height of one at the moon. 

RULE. 

As the cube of the moarCs diameter, multiplied by its density^ 
is to the cube of the eartKs diameter, multiplied by its density, 
so is the Iieight of a tide on the earth, to the height of one at the 
moon. 
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EXAMPLE. 

The moon's- diameter is 2180 miles, and its density 494; 
the earth's diameter is 7964 miles, and its density 400. If, 
then, by the attraction of the moon, a tide of 6 feet is raised 
at the earth, what will be the height of a tide raised by the at- 
traction of the earth at the moon ? Ans. 236.8+ feet. 

I. If the diameters of two globes be equal, And their densi- 
ties diflferent, the weight of a body on their surfaces will be as 
their densities. 

II. If their densities be equal, and their diameters different, 
the weight of a body will be as J of their circumferences. 

III. If their diameters and densities be both different, the 
weight will be as J of their semidiameters multiplied by their 
densities. 

TABLE. 

Density. Diameter. Semidiameter. | aemidiameter. 

Sun 100 883246 441623 294415 

Jupiter 94.5 89170 44585 29723 

Saturn 67 79042 39521 26347 

Earth 400 7964 3982 2654 

Moon 494 2180 1090 726 

Art. 323« — Prob. III. To find how far a heavy body will 
fall in a given time, near the surface of the earth. 

Obs. — Heavy bodies, near the surface of the earth, fall 16 feet in 1 
second of time ; and the velocities they acquire in falling are as tlie 
squares of the times ; therefore, to find the distance any body will fall in 
a given time, we adopt the following 

RULE. 

As 1 second is to the square of the time in seconds that the 
body is falling f so is 16 feet to the distance in feet, that the body 
tnllfall in the given time. 

How far will a leaden bullet fall in 8 seconds ? 

■1":82::16 ft.: 1024 ft. : = Ans, 

Arti 32l« — Prob. IV. The velocity given, to find the space 
fallen through, to acquire that velocity. 

RULE. 

Divide the velocity hy 8, and the square of the quotient will 
he the distance fallen through to acquire that velocity. 
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1. The velocity of a cannon-ball is 424 feet per second. 
From what height must it fall to acquire that velocity ? 

Ans, 2809 feet. 

2. At what distance must a body have fallen to acquire the 
velocity of 1024 feet per second ? Aruf. 3 miles, 644 feet. 

Arti 325* — ^PROB. V. The velocity given per second, to find 
the time. 

RULE. 

Divide tJie velocity by 8, and a fourth part of the quotient 
teill be the time in seconds. 

1 . How long must a body be falling to acquire a velocity of 
304 feet per second? Ans. 9^ seconds. 

2. How long must a body be falling to acquire a velocity of 
864 feet per second? Ans. 27 seconds. 

Art. 326« — Prob. VI. The space through which a body 
has fallen, given, to find the time it has been falling. 

RULE. 

Divide the square root of the space fallen through by 4, and 
the quotient will be the time in which it was falling. 

How long would a ball be falling from the top of a tower, 
900 feet high, to the earth ? Ans. h^ seconds. 

Art. 327. — Prob. VII. The time given, to find the space 



fallen through. 



RULE. 



Multiply tlie time by 4, and the square of the product toill be 
tJie space fallen through in the given time. 

1. What is the difference between the depth of two wells, 
into each of which, should a stone be dropped at the same 
instant, one would reach the bottom in 5 seconds, and the 
other in 3 ? 

5X4=20, and 20x20=400: then 3x4=12, and 12x12 
= 144 : then 400—144=256 ft. Ans. 

2. A ball was seen to fall half the way from the top of a 
tower in the last second of time. How long was it in descend- 
ing, and vfhaz was its height before its descent ? 

Ans. 186.48G+ feet. 
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Art. 828. — Prob. VIIT. To find the velocity, per second, 
with which a heavy body will begin to descend, at any dis- 
tance from the earth's surface. 

RULE. 

As the square of ike earth's semidiameter is to 16 feet, so is 
the square of ant/ other distance from (he earth* s centre, in- 
vei'seli/, to the velocity with which it begins to descend per second. 

With what velocity per second will a ball begin to descend, 
if raised 3000 miles above the earth's surface ? 

As 4000 X 4000 : 16 : : 4000+3000 X 4000 X 3000 : 6.22449 
feet, Ans, 

And if the height js required, and the velocity given, thus, 

as 16 : 4000 x 4000 : : 5.22449 : 49000000, and y'49000000— 
4000=3000 miles, Ans, 

Art. 329* — Prob. IX. The weight of a body, and the space 

fallen through, given, to find the force with which it will 

strike. 

RULE. 

Multiply the space fallen through by 64 ; then multiply the 
square root of this product by the weighty and the product is the 
momentum, or force with which it will sttnke. 

There is a monument 64 feet high. Supposing a stone, 
weighing 4 tons, should fall from its top to the earth, what 
would be its force, or momentum ? Ans. 573440 lbs. 

That is, it would strike the earth with more force than the 
weight of two hundred and fifty tons. 

Art. 330. — Prob. X. To find the magnitude of any thmg, 
when the weight is known. 

RULE. 

Divide the weight by the specific gravity found in the table, 
and the quotient will be the magnitude sought. 

What is the magnitude of several fragments of clear glass, 
whose weight is 1 3 ounces ? 

13 — 2600=.005 of a cubic foot; and .005X1728=8.640 

(».iibir». inr-hps. Anjt 

26 
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TABLE, 

Shovnng the specific gravity/ of several solid and fluid bodies, 

in Avoirdupois Weight 

'Hie specific gravity of a body is its weight compared with pure, or 
dJAtilled water. 



ACubicfuotof 
Plf tina, rendered malleable 

f nd hammered 

Ve*y fine Gold. 

Standard Gold.. 

Moidore Gold 

Guinea Gold 

Quicksilver 

Lead 

Fine Silver 

Standard Silver 

Rose Copper 

Copper 

Plate Brass 

Steel 

Cast Brass 

Iron 

Block Tm 

Jast Iron 

Iiead Ore 

Coppei' Ore 

Diamond. 

Crystal Glass 

White Marble 

Black « 

Bock Crystal 

Green Glass 

Clear Glass 

(FUnt 
So'S:.:::::::::::: 
Free 



Ounce. 

20170 

19637 

18888 

17140 

17793 

13600 

11325 

11087 

10535 

9000 

8843 

8000 

7852 

7850 

7646 

7321 

7136 

6800 

8775 

3400 

3160 

2707 

2704 

2658 

2620 

2600 

2582 

2570 

2568 

2352 



A Cubic foot of 

Brick 

Live Sulphur 

Nitre 

Alabaster .*;.... 

Dry Ivory 

Bnmstone 

Solid subs. Gunpowder . . 

Alum 

Ebony 

Human Blood 

Amber 

Cows' Milk 

Sea Water 

Pure Water 

Red Wine 

Oil of Amber 

Proof Spirits 

Dry Oak 

OUveOil 

Loose Gunpowder 

Spii'its of Turpentine 

Alcohol, or pure spirits . . 

Elm and Asn 

Oil of Turpentine 

Dry Crab-tree 

Ether 

White Pine 

Sassafras Wood 

Cork 

Common Air. 

Inflanamable Air. 



Ounce. 
2000 
2000 
1900 
1876 
1885 
1800 
1745 
1714 
1717 
1054 
103O 
1030 
1030 
1000 

993 

978 

925 

925 

913 

872 

864 

850 

800 

772 

765 

732 

569 

482 

240 

1_3 5 
* 1 



12 
T9Jf 



0^3 



Arti 331 • — Prob. XI. The bulk and weight of any body 
jpven, to find its specific gravity. 

RULE. 

Divide the weight by the hulk, and the quotient is the sped fie 
gravity. 

Suppose a piece of marble contains 8 cubic feet, and weighs 
1353i pounds, or 21656 ounces. What is its specific gravity ? 

21656-^8=2707, tbe specific gravity, as required by the 
Uble. 
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Arti 332« — ^Prob. I. To find the dominical letter for any 
year in the present century, and also to find on what day of the 
week January will begin, 

RULE. 

To the given year add its fourth part, refecting the fractions ; 
divide this sum hy 7 ; if nothing remains, the dominical letter is 
A ; hut, if there he a remainder, subtract it from 8, and the 
residue will show the domiiiical letter, reckoning 0=zA, 2=zB, 
S=C, 4=Z>, 5=B, 6=zF, 1=G, These letters will also 
show on what day of the week January comm£nces. For, when 
A is the dominical letter, January hegins on Sunday ; when 
B is the dominical letter, January hegins on Saturday ; C be- 
gins it on Friday ; D begins it on Thursday ; E on Wednes- 
day ; F on Tuesday ; Q on Monday, 

1. Required the dominical letter for 1825. 
4) 1825 8— 6=2=B, domimcal letter. 

As B is the dominical letter, January will 

*)^^Q^ begin on Saturday, and the second day will be 

325 — 6 the Sabbath. 

2. Required the dominical letter for 1842. Ans, B. 

3. Required the dominical letter for 183*7. Ans. A. 

4. What is the dominical letter for 1801 ? Ans, D. 
6. What is the dominical letter for 1845 ? Ans. E. 

Art. 333* — Pros. II. To find on what day of the week any 
given day of the month will happen. 

RULE. 
Find hy the last problem the dominical letter for the given 
year, and on what day in January will he the first Sabbath ; 
and the corresponding days in the succeeding months will be as 
follows : Wednesday for February ; Wednesday for March ; 
Saturday for April ; Monday for May ; Thursday for June ; 
Saturday for July ; Tuesday for August ; Friday for Sep- 
tember j Sunday for October ; Wednesday for November ; 
Friday for December, Having found the day of the week for 
any day in the month, any other day may he easily obtained, at 
may be seen in the following example. 
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1. Let it be required to ascertain on what day of the week 
will be the 26th day of September, 1842. 

The dominical letter for 1842 is B ; therefore, the 2d of 
January will be the Sabbath ; and, by the above rule, the 2d 
of February will be Wednesday; the 2d of March will be 
Wednesday ; the 2d of April will be Saturday ; the 2d of May 
will be Monday ; the 2d of June will be Thursday ; the 2d of 
July will be Saturday ; the 2d of August will be Tuesday ; 
the 2d of September will be Friday. If the 2d be Friday, the 
9th, 16th, and 23d will be Fridays. And if the 23d be Fri- 
day, the 24th will be Saturday, *he 26th will be the Sabbath, 
the day required. 

2. On what day of the week will be December 8, 1849 ? 

Ans, Saturday. 

3. On what day of the week will happen July 4, 1857 ? 

Ans, Saturday. 

4. On what day of the week were you bom ? 
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Art. 334* — An iron ball, 4 inches in diameter, weighs 9 
lbs., nearly ; and a leaden one, 41^, weighs about 1 7 lbs., and a 
pound of gunpowder measures about 30 cubic inches. 

Given the diameter of an iron ball, to find the weight, and 
the converse. 

RULE. 

Divide the cube of the diameter 6y 7 J ; the quotient will he the 
weight in pounds. Multiply the weight hy 7^. The cube root 
of the product will he tlie diameter, 

1 . What is the weight of an iron ball, of which the diameter 
is 3j inches ? Ans, 3.5 -f-7J=6.0293 lbs. 

2. What is the diameter of an iron ball which weighs 24 lbs. ? 

Ans, ^24 X 7J= ^170.0 = 6.647 inches diameter. 

8. What does an ij*on ball weigh, whose diameter is 5.5 
mches ? Ans, 23.3965 lbs. 

4. What is the diameter of an iron ball weighing 48 lbs ? 

Ans, 6.988 mches« 
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5. What does an iron ball weigh whose diameter is 4.6 
inches? -4 w«. 13.688 lbs. 

6. What is the diameter of an iron ball which weighs 36 
lbs ? Ans, 6.349 inches. 

Art* 335« — Given the diameter of a leaden ball, to find its 
weight, and the converse. 

RULE. 

Divide the cube of the diameter by 4 J : the quotient vnll be 
the weight in lbs. Multiply the weight by A\\ the ^ of the 
product unll be the diameter in inches, 

1. What is the weight of a lea den b all, whose diameter is 

4.25 mches? Ans. 4^' -^4^=17.059 lbs. 

2. What is the diameter of a leaden ball which weighs 36 
lbs. ? Ans. 6.45 inches. 

3. What is the weight of a leaden ball, of 4.6 inches f\ 
diameter? Ans. 21.63 lbs. 

4 What is the diameter of a leaden ball weighing 48 lbs. 9 

Ans. 6 inches. 
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Art* 336* — Balls and shells are piled up in horizontal 
courses, upon a base of the form of an equilateral triangle, or 
of a square, or of a rectangle. The number of balls in a r6w 
diminishes, till, in the two first forms, it ends in a single ball, 
and in the last in a single row. The number of rows is equal 
to the number of balls in the lesser side of the under row. 
The number in the top row of a rectangular pile is one more 
than the difference between the length and breadth of the 
bottom row. 

Art* 337« — ^Prob. I. To find the number of balls in a tri- 
angular pile. 

RULE. 

Multiply the number of balls in a side of the bottom row by 
that number increased by 1, and again by that number increased 
by 2: the product, divided by 6, will be the number of balls in 
iSi/spile. 

*>6* 
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Required the number of balls in a triangular pile, of wbicTi 
each side of the base contains 30 balls. Ans. 4960. 

Arti S38» — ^Prob. IL To find the number of balls in a 

square pile. 

RULE. 

To twice ike number of balls in a side of the bottom, add 1, 

and multiply ike sum by tke number in tkat row, and by that 

number increased by I: tke product, divided by 6, will give the 

number of balls in the pile. 

Let the side of the bottom row of a square pile contain 20 
balls. How many balls are in the pile ? Ans. 2870. 

Arta 339t — ^Prob. III. To find the number of balls in a 

rectangular pile. 

RULE. 

JfVom 3 times the number in ike length of the bottom row, 
increased by 1, subtract tke number in tke breadth, and multi- 
ply the remainder by tke breadth, and by the breadth increased 
by I: tke product, divided by 6, vnll give tke number of balls 
in tke pile. 

Suppose the number of balls in the length of a rectangular 
pile to be 59, and in the breadth 20, what is the number in 
the pile? Ans, 11060. 

Art. 840* — Prob. IV. To find the number of balls in an 
incomplete pile. 

RULE. 

JfVom tke number of balls in tke complete pile subtract the 
number in the pile that is wanting, both computed as before : tlie 
remainder is the number in tke incomplete pile. 

Required the number of balls in a rectangular pile of 16 
courses, the numbers in the bottom row being 60 and 25. 

Ans. 14590. 



TO FIND THE WEIGHT OF CATTLE. 

Art* 341 • — ^Takb the girt behind the shoulder, " and the 
length from the fore part of the shoalder-blade to the but- 
tock, both in feet. Multiply the square of the girt by 4 times 
the length, and divide by 21. Multiply this quotient by 16, 
and it will give the weight of the four quarters, nearly. 
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Obs. — ^The four quarters are little moie than ^ the whole 
weight. The skin weighs nearly -^, and the tallow very 
nearly ^. 

What will the four quarters of an ox weigh, whose girt is 6 
feet 6 inches, and length 5 feet 10 inches. 

Ans, 6^ X 23^-21 X 16=761 +lbs. 



MISCEIilL^NEOnS QUESTIONS. 

Art. 343* — iT What is the product of 2«. 6d„ multipliod 
by 2s. 6d. ? Ans, £^. 

2. Purchased a book for 15 cents, and sold it for 18. What 
did I gain per cent. ? Ans. 20 per cent. 

3. Sold a book for 18 cents, and gained 20 per cent. What 
did it cost me ? 

4. Purchased a book for 15 cents ; sold it so as to gain 20 
per cent. What did I get for it ? 

$. If J of f of -^^ of f of f of a vessel be worth £378, how 

many dollars is -^ of it worth ? Ans, $9450. ? 

6. A person owning f of a ship, sold |- of his share for $3750. 
What was the whole ship worth? Ans. $15000. 

7. What is the sum of the third and half third of 3*. id, ? 

Ans. Is, 8d. 

8. How many solid feet in a stick of timber 17 inches square, 
and 6 feet 5 inches long? Ans. 12 ft. 1517 in. 

9. A man owning ^ of a farm, sold i of his share for $245. 
What was the value of the farm ? Ans. $1225. 

10. A. holds B.'s note for $2000, dated June 1st, 1825, on 
which are the following endorsements, viz : 

Received Sept. 1st, 1825 $96. 

Dec. 10th, 1825 15. 

•Apr. 20th, 1826 36. 

July 1st, 1826 200. 

Jan. 10th, 1827 20. 

Mar. 25th, 1827 90. 

How much remains due June 1st, 1827 ? Ans, $1767.228. 

11. What principal, st 5 per cent., will amount to $726 io 
9 years ? Ans, $500. 
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12. What principal will gain $160, in 1 year, at 6 per cent. ? 

Am. $2500. 

13. What is the present worth of $590, due 3 years hence, 
discounting at 6 per cent. ? Ans. $500. 

14. What is the present worth of $200 ; $100 payable in 2 
months, $50 in 3 months, and $50 in 5 months, discounting at 
4 per cent. ? Ans. $198.01. 

15. A note of $500 amounted to $725 in 9 years. What 
was the rate per cent. ? Ans. 6 per cent. 

16. In what time will £420 amount to £520 I6s. at 3 per 
cent. ? Ans. 8 years. 

17. What will $1350 amount to in 3 yea^s, at 5 per cent., 
compound interest? Ans. $1562.793. 

18. A. has 150 gallons of wine, which he will sell at Is. Sd, 
per gallon, ready money, but in barter he will have 8*. per 
gallon. B. has linen at 3s. 6d. per yard, ready money. How 
must B. sell his linen per yard, in proportion to the bartering 
price of A.'s wine, and how many yards will be equal to A.'s 
wine? i Bartering price, 3s. 10^ |c?., 

' ( and 310 yards 2 qrs. 3+ nails. 

19. A merchant bought hats at 4s. each, and sold them at 
4«. 9d. What was the gain in laying out £100 ? 

Ans. £18 15*. 

20. A merchant bought 10 tons of iron for £200. The 
freight and duties amounted to £25, and his own charges to 
£8 6s. Sd. For how much per pound must he sell it to gain 
20 per cent. ? Ans. Sd. per lb. 

21. Sold a watch for £50, and by so doing lost 17 per cent., 
whereas I ought to have cleared 20 per cent. How much was 
it sold under its real value ? Ans. £22 5s. 9id. 

22. Four men trade in company. A.*s stock was $560 ; B.'s 
$1040 ; C.'s $1200 ; their whole stock was $3200. They gained 
in two years a sum equal to twice their stock, and $160 more. 
What was D.'s stock, and what was each i^jan's share of the 

r D.'s stock, $400. 
A.'s gain, $1148. 
B.'s " $2132. 
C.'s " $2460. 
D.'s " $820. 

23. A., B., and C. trade in company. A. put in $20, B. 
$S0, and C. a sum unknown. The gain was $36, of which $16 



giun? 

Ans. 
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was C.'s share. What was C.*s stock, and what was A.*s and 
B.'s gain ? ( C.'s gfcock, $40. 

Ans, \ A.'s gain, $8. 
(B/s " $12. 

24. What is the square root of 42|- ? Ans, 6^. 

25. What is the mean proportional between 24 and 96 ? 

Ans, 48. 

26. A certain general has an army of 5625. How many 
must he place in rank and file, to form them into a square ? 

Ans, 75, 

27. Arrange 10952 men in such a manner that the number 
m rank may be double the file. 

Ans. 74 in file, and 148 in rank. 

28. There is a circle, whose diameter is 4 inches. What is 
the diameter of a circle 3 times as large ? Ans, 6.928+. 

29. Two boats start on a river at the same time, from places 
800 miles apart ; the one proceeding up the stream is retarded 
by the current 2 miles per hour, while that moving down the 
stream is accelerated 2 miles per hour ; both are propelled by 
by a steam engine, which would move them in still water 8 
miles per hour. How far from each starting- place will the 
boats meet ? Ans. 112^ miles from the lower place, and 187^ 
miles from the upper place. 

30. There are 3 circular ponds ; the diameter of the less is 
100 feet ; the area of the greater is 3 times the area of the 
less. What is its diameter ? Ans. 173.2+. 

31. What is the superficial contents of one side of a cubical 
stone, containing 474662 solid inches ? Ans. 6084 inches. 

32. If a cube of silver, whose side is 4 inches, be worth £50, 
what is the side of a cube of like silver, worth 4 times as much ? 

Ans, 6.349 inches. 

33. The height of a tree standing on the bank of a river is 

75 feet ; a line reaching from the opposite shore to the top of 
the tree is 256 feet long. What is the breadth of the river ? 

Ans, 244.7 -h feet 

34. If a pipe 6 inches in diameter will discharge a certain 
quantity of water in 4 hours, in what time will 3 pipes, each 
4 inches in diameter, discharge double the quantity ? 

Ans, 6 hours. 

35. Two men start from the same place and travel, one south 

76 leagues, the other east 45 leagues. How far will they be 
apart? Ans. 88.3+ leagues. 
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36. Wh^ is the side of .a cubical mound, contaiiiing 5832 
solid feet? Ans, 18 feet. 

37. If a ball, 6 incbes in diameter, weigb 32 lbs., how much 
will a ball of the same metal weigh, whose diameter is 3 inches ? 

Ans. 4 lbs. 

38. The side of a cubical box is 2 feet. What is the side of 
a box which will contain three times as much ? 

Ans, 2 feet lOf inches. 
89. A refiner mixed 3 lbs. of gold, 22 carats fine, with 3 
lbs. 20 carats fine. What was the fineness of the mixture? 

Ans. 21 carats. 

40. How many gallons of water must be put to wine, at 3*. 
a gallon, to fill a vessel of 100 gallons, so that a gallon of the 
mixture may be afforded at 29. ^od, per gallon ? 

Ans. 16f gallons. 

41. If 12 bushels of oats, at \s. 6d. per bushel, be mixed 
with barley at 2s. 6c?., rye at 3^., and wheat at 4*. per bushel, 
how much barley, rye, and wheat must be mixed with the 12 
bushels of oats, that the mixture may be worth 28. 9d. per 
bushel? Ans. 12 bushels of each sort. 

42. A man travelled 6 miles the first day, 9 the second, in- 
creasing each day's journey 3 miles. He travelled 61 days. 
How many miles did he travel the last day ? 

Ans. 186 miles. 

43. If 100 pears be placed in a right line, 1 yard asunder, 
how many miles will a man travel, to pick them and carry them 

1 at a time to a basket placed 1 yard from the first pear ? 

Ans. 5 miles, 1300 yards. 

44. Suppose 550 men are in a garrison, with provision sufi^- 
cient to last them 9 months. How many must depart, that 
their provision may last them 11 months? Ans. 100. 

45. If a man labor for me 16 days, when the price of labor 
is $1.25, how long must I labor for him, to requite the favor, 
when the price of labor is 75 cents per day ? Ans. 26|- days, 

46. The third part of an army were killed, the fourth part 
were taken prisoners, and 1000 fled. How many were in this 
army ? Ans. 2400. 

47. An ignorant fop, wanting to purchase an elegant house, 
met with a facetious gentleman, who told him he had one 
which he would sell him on the following very reasonable 
terms, viz : that he should give hito 1 penny for the first door, 

2 for the second, 4 for the third, and so on, doubling the price 
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of each door, which were 36 in number. " It is a bargain/' 
exclaioQed the simpleton, " and here is a guinea to bind it." 
What did the house cost him ? Arts, £280331 153 Is. 3d.- 

48. A., B., and C. would divide 8100 between them, so that 
B. may have $3 more than A., and C. $4 more than B. What 
is each man's share ? T A.*s $30. 

Ans. } B.'s $33. 
( C.'s $37. 

49. Divide £340 among 3 men, in such a raannei lliat the 
first shall have 3 times as much as the second, and the third 
4 times as much as the first ? ( 1st, £63f . 

Ans.} 2d, £2l|i 
( 3d, £255. 

50. A person having a certain number of dollars, said, if a 
third, a fourth, and a sixth of them were added, their sum 
would be $45. How many dollars had he ? Ans. $60. 

51. What number is that which, being multiphed by f. the 
product will be 15f ? Atut. 21. 

52. What number is that from which, if you subtract ^ of 
itself, the remainder will be 1 2 ? Ans. 20. 

53. What part of 25 is f of a unit? Ans. ■^. 

54. What number is that which, being multiplied by §, the 
product will be J? Ans. |. 

55. If f of a farm be worth £3740, what is the whole worth ? 

Ans. £9973 6*. 8c?. 

56. A father dying, left his son a fortune, -^^ of which he 
spent in 6 months; J of the remainder lasted bini 12 months 
longer, when he had £348 left. What sum did he receive ? 

Ans. £1284 18«. 5^^d. 

57. A young man received $210, which was J of his elder 
brother's fortune, and 3 times the elder brother's fortune was 
i the father's estate. What was the value of the estate ? 

Ans. $1890. 

58. A man has 80 shillings to divide among his laborers, 
consisting of an equal number of men, women, and boys. To 
every boy he gives 6rf., to every woman Sd., to every man la, 
4rf. How many were there of each ? Ans. 32. 

59. Suppose a man pay to his laborers, men, women, and 
boys, £7 17*. 60?. ; to every boy he gave 66?., to every womau 
8fl?., and to every man 16c?. ; for every boy there weie 3 wo- 
men, and for every woman there were 2 men. How manj 
were there of each ? Ans, 15 boys, 45 women, and 90 men. 
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60. A gentleman bought a horse, a chaise, and harness, for 
£60 ; the hoi'se cost twice as much as the chaise, and the har- 
ness half as much as the horse. What was the cost of each ? 

C Horse, £30. 

Ans. } Chaise, £15. 

( Harness, £15. 

61. Divide $1000 among 3 men, in such a manner that as 
often as the first has $3, the second shall have $5, and the 
third $8. ( 1st, $187.50. 

Ans. i 2d, $312.60. 
( 3d, $500.00. 

62. A. can do a piece of work in 10 days ; D. can do the 
same in 13 days. In what time will both working together 
do the same work ? Ans. 6^ days. 

63. If 6 lbs. of pepper be worth 13 lbs. of ginger, and 19 
lbs. of ginger be worth 4| lbs. of cloves, and 10 lbs. of cloves 
be worth 63 lbs. of sugar, at 10 cents per pound, what is the 
value of 1 cwt. of pepper ? -4 ?w. $38.22. 

64. A tradesman increased his estate annually one third, less 
$960, which he spent in his family. At the end of 3 J years 
he found that his estate amounted to $30284. What had he 
at first? ^n5. $13551.75. 

65. A person wants a cylindrical vessel, 3 feet deep, which 
shall hold twice as much as another 28 inches deep, and 46 
inches in diameter. What must be the diameter of the re- 
quired vessel ? Ans. 57.373 inches. 

66. How long must be the tether of a horse which will al- 
low him to graze quite round an acre of ground ? 

Alls, 39|^ yards. 

67. What number is that which, being increased by its ^, \, 
and 5 more, the number will be doubled ? Ans. 20. 

68. A man, after having spent ^ and ^ of his money, had 
£26| left. How much had he at first ? Ans. £160. 

69. A vessel has 3 pipes ; the first will fill it in ^ of an 
hour^ the second in ^ of an hour, and the third in \ of an hour. 
In what time will all running together fill it ? 

Ans. J of an hour. 

70. A. and B. employed equal sums in trade. A. gained 
a sum equal to \ of his stock ; B. lost $225 ; then A.*s money 
was double that of B's. What was each man's stock ? 

Ans. $600. 



Ans.^ 
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71. There is a certain number, ^ of which exceeds J by 6. 
What is that number ? Ans. 80. 

72. If $60 be divided between 4 men in such a proportion 
that the first shall have j-, the second }, the third ^, and the 
fourth ^, what will each receive ? f 1st, $21 yV* 

Ans. J 2^' ^^tf- 

[Uh, lOjf 

73. A., B., C, and D. spent 35 shillings at a reckoning, 
and being a little dipped, agreed that A. should pay |-, fi. |, 
C. :J, and D. J. What does each pay, in this proportion ? 

A. ISs. 4d. 

B. 108, 

C. 6s. Sd. 

D. 58.. 

74. The wheels of a chaise, each 4 feet high, in turning 
within a ring, moved so that the outer wheel made two turns 
while the inner made one, and their distance from one another 
was 5 feet. What were the circumferences of the tracks de- 
scribed by them? . j Outer, 62.8318 feet. 

^^** I Inner, 31.4159 feet. 
76. A., B., and C. traded in company, and gained £350, of 
which A. took a certain sum ; B. took 4 times as much as A., 
and C. 8 times as much as B. What were their respective 
shares of the gain? T A.'s gain, £9 ds. 2d. l-^jqr. 

Atis. \ B.'s gain, £37 16s. 9rf. O^f^r. 
( C.'s gain, £302 14s. Qd. 2^qrs. 

76. A gentleman divided his fortune among his sons, giving 
A. £9 as often as B. £5, and C. £3 as often as B. £7. C.'s 
dividend was £1537|-. To what did the whole estate amount ? 

Ans. £11583 Ss. lOd. 

77. If f of f of f of a ship be worth f of |- of |f of the 
cargo, valued at £1000, what was the value of both ship and 
cargo? Ans. £1837 12s. lyVyrf. 

78. Three men purchase a lot of land in company. A. paid 
j, B. ^ of the whole, and C. paid £256. How much did A. 
and B. pay, and what part of the land had C. ? 

r A. paid £597 6«. 8rf. 
Ans. \ B. paid £640. 
( C.'s share, /^. 

79. A gay fellow soon got the better of ^ of his fon:me. 
He then gave £1500 for a commission, and his profusion coa* 

27 
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tinued until he had but £450 left, which he found to be just 
I of his money, after purchasing his commission. What was 
bis fortune at first? Ans, £3780. 

80. A. and B. are on opposite sides of a circular field, 268 
rods in circumference. They start botli at the same time to 
go round it, and go the same way. A. goes 22 rods in 2 
minutes ; B. goes 34 rods in 3 minutes. How many times 
will B. go round the field before he will overtake A. ? 

Ans. 11 times. 

81. How high above the earth must a man be raised to see 
I of its surface ?* Ans, One diameter high. 

82. The girt of a vessel round the outside of the hoop is 22 
inches, and the hoop is 1 inch thick. What is the true girt of 
the vessel? Ans. 15y. 

83. The hour and minute hand of a watch are exactly to- 
gether at 1 2 o'clock. When are they next together ? 

Ana, 1 h. 5 m. 27yj s. 

84. Three men trade in company till they gain £120. The 
sums put in were in such proportion, that as often as A. had 
£o of the gain, B. had £7 ; and as often as B. had £4, C, had 
£6. What was each man's share of the gain ? 

I A.'s, £26 13«. 4d. 
Ans. \ B.% £37 6*. 8d, 
I C.'s, £56. 

85. A. and B. cleared by an tid venture at sea 45 guineas, 
which was £35 per cent, upon money adventured. With this 
gain they agreed to purchase a genteel horse and carriage, 
which they were to use in proportion to their suras adventured, 
which was found to be 11 to A. as often as 8 to B. * What 
money did each adventure? j j A. £104 45. 2\^d. 

^^^' I B. £75 155. 9tV. 

86. A military officer drew up his soldiers in rank and file, 
ha\d:ig the number in rank and file equal. On being reinforced 
with three times his first number of men, he placed them all in 
the s ime form, and then the number in rank and in file was just 
double what it was at first. He was again reinforced with three 
times his whole number of men ; and, after placing the whole in 
the same form as at first, his number in rank and in file was 40 
men each. How many men had he at first ? 

-^715. 100 men. 



* This question i« for the student in Geometry. 
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87. A general dispensing his army into a square battalion, 
found he had 231 over and above, but increasing each side with 
one soldier, he wanted 44 to fill up the square. Of how many 
men did his army consist? Ans, 19000. 

88. There are 3 horses belonging to different men, employed 
to draw a load of salt from Boston to Lowell for $9.50. A.*s and 
B.'s horses are supposed to do -J- of the work, A.'s and C.'s ^^^, 
B.'s and C.'s ^^. They are to be paid proportionally. What 
is each man's share of th^ gain? ( A.'s, $3.288y^. 

Ans. \ B.'s, 4.384tV 
( C.'s, 1.826||. 

89. A., B., and C. are to share £100, in the proportion of 
^, \, and J, respectively ; but C. dying, it is required to divide 
the whole sum properly between the other two. 

. J A.'s share, £5l 2s, I0\d, 
^^' i B.'s share, £42 175. Ifrf. 

90. There is an island 50 miles in circumference, and 3 men 
start together to travel the same way round it. A. travels 7 
miles a day, B. 8, and C. 9. When will they all come together 
again, and how far will each travel ? 

91. A man died leaving llOOO to be divided between his two 
sons, one 1 4 and the other 1 8 years of age, in such a manner that 
the share of each being let, at 6 per cent, interest, should amount 
to the same sum when they should arrive at the age of 21. 
What did each receive ? 

. j The eldest, $546,153+. 
• ( The youngest, 1463.846 +. 

92. A hare starts 12 rods before a greyhound, but is not per- 
ceived by him till she has been up 45 seconds. She scuds away 

. at the rate of 10 miles an hour, and the dog, on view, makes 
after, at the rate of 16 miles an hour. How long will the course 
hold, and what space will be run over from the spot where the 
doff started ? j « i 974 seconds. 

*^ ^'"'- i 2288 feet. 

93. There is a circular field, surrounded by a rail-fence 10 
rails liigh, each one rod in length, and the number in the fence 
equals the number of acres in the field ? What is the area of 
the field ? Ans. 201062.4 acres. 

94. How much greater is the circle described by the head 
of a man 6 feet high, than by his feet, in the revolution of the 

.earth on its axis? 

95. In an orchard, ^ the trees bear apples, -^ pears, ^ pluma» 
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and 50 of them produce nothing. How many trees are there 
in all ? Ans. 600. 

96. Sound moves at the rate of 1142 feet in a second. If 
the time between the lightning and the thunder be 80 seconds, 
what is the distance of the explosion ? Ans. 6.488+ miles. 

97. In a thunder-storm I observed by my watch that it was 
6 seconds between the Ughtning and the thunder. At what 
distance was the explosion? Ans. 6852 feet. 

98. Tubes may be made of gold, weighing not more than 
at the rate of y^Vs" ^^ * grain per foot. What would be the 
weight of such a tube, which would extend across the Atlantic, 
from Boston to London, the distance being 3000 miles ? 

Ans. 1 lb. 8 oz. 6 pwt. 3^ grs. 

99. Suppose one of those meteors called fireballs, to move 
parallel to the earth's surface, and 50 miles above it, at the 
rate of 20 miles per second, in what time would it move round 
the earth ? 

The earth's diameter being 7964 miles, the diameter of 

the orbit will be 7964+60x2 = 8064, and 8064x3.1416 
= 25333.8624, its circumference. Then 25333.8624+20= 
1266.693120=21' 6" 41'" 35"" 13"'" 55""", the Ans. 

100. In giving directions for making a chaise, the length of 
the shafts between the axletree and back-band being settled at 
9 feet, a dispute arose whereabout on the shafts the centre of 
the body should be fixed. The chaise-maker advised to place 
it 30 inches before the axletree; others supposed that 20 
inches would be a sufficient incumbrance for the horse. Now, 
supposing 2 passengers to weigh 3 cwt., and the body of the 
chaise J cwt. more, what will the horse, in both these cases, 
bear in addition to his harness ? a S ^^^f • 

^'^•^ 77J-. 

101. A piece of square timber is 10 feet long, each side of 
the greater base 9 inches, and each side of the less 6 inches. 
How much must be cut off from the less end to contain a sohd 
foot? Ans. 3.392 feet. 

102. A carpenter put a curb of oak round a well : the inner 
diameter of the curb was 3j feet, and its breadth 7 J inches. 
What was the expense of it, at Sd. per square foot ? 

Ans. 58, 2\d. 
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BOOK-KEEPING. 

All mercantile transactions consist in exchanging articles of 
trade, either for money or its equivalent. A systematic record 
of such transactions is called Book-keeping. Every person 
should possess sufficient knowledge of this science to keep such 
record of his business as will at any time exhibit a tiiie state of 
his affairs. 

The person who purchases goods, or receives any thing of 
me, is debtor to me ; and he who pays me money, or delivers 
any thing to me, is creditor. 

The fallowing is a plain and simple method of keeping ac- 
counts without a Day-book, and will be found sufficient for the 
purposes of farmers and mechanics, where their business is 
such, that charges are made only at considerable intervals ; but 
in all cases where some three or four, or more charges are made 
daily, a Day-book should be regularly kept. 
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Jon. 9, 

Feb. 2, 

Juiie 1, 

July 6, 



James Trueworthy, Dr. 

To 4 cords of wood, at $3, 
To I lotid of hay, at 820, - 
To 20 bush, outs, at 50 cts. 
To 15 Iba. veal, at 5 cts. - 
To pasturing horse 3 
weeks, at 50 cts. 



$ 


C 


1837. 


12 
20 
10 

1 


00 
00 
00 
75 

50 


JaiL 1, 

March 1, 
April 2, 
June 13, 
" 20, 
Aug. 19, 


44 


25 


• 


— 


— 





James Tnieworthy, Cr. 

By 3 gals, molasses, at 

40 cts. 
By 1 lb. starch, at 12 cts. 
By 50 lbs. coffee, at 14 cts. 
By 12 lbs. sugar, at 9 cts. 
By 3 yds. broadcloth, at $5 
By ciuBh to balaooe, - - 



ISO 

IS 

00 

lOS 

1500 

19 85 



44 



25 



BOOK-KEEPING BY SINGIiE ENTRY. 



By Single Entry two principal books are required, the Day^ 
or Waste Booky and Ledger, 

The Day-book should be ruled with two columns on the right 
hand, for dollars and cents, and one column on the left for no- 
ting the month, day, and year when the charges were made. 

AH charges should be made at or near the time when they 
bear date, or when they purport to have been made. Where 

21* 
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an individual is charged with articles delivered to him, he is a 
debtor for the amount of them, and against his name on the 
Day-book, " Dr." is written to designate him as debtor. When 
such individual delivers articles to be allowed him on his ac- 
count, he is said to be a creditor, and " Cr." is written against 
his name on the Day-book, to designate that he is credited with 
such articles. 



THE LBDGER. 

The Ledger is a book to which the accounts entered on the 
Day-book are transferred from time to time, in order that each 
man's whole account may appear by itself. All articles for 
which he is debtor are usually entered on the left-hand side of 
the pagej and all articles for which he is creditor are entered 
on the right-hand side of the page. 

The date of the charge, and the amount in dollars and cents, 
are entered in the same manner as on the Day-book ; but where 
there are a number of charges of diflferent articles made under 
one date on the Day-book, they are usually entered upon the 
Ledger as " Sundries," which is a general term for a variety 
of articles ; and the total amount of all such articles charged 
oh any one day, is carried out against such entry in dollars and 
cents. 

When a charge is posted from the Day-book to the Ledger, 
a bracket, or other mark, is made on the left of the charge on 
the Day-book, to denote that it has been transferred to the 
Ledger. 

When the account is to be settled, the sum requisite to bal- 
ance the same is ascertained, and cash, or a note, is given, 
which is entered upon the book, and the account is thus made 
equal. Traders and mechanics most usually give receipted 
bills of their accounts on settlement. In some instances, a set- 
tlement is written at the bottom of the account, as follows :— 
** Settled and balanced all accounts to this date," which is 
signed by the parties. 
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8» 



V 



FORM OF THE DAY-BOOK. 

1837. 1 John Silvers, Dr. 

Jan. 6, To 4 yds. broadcloth, at 

Cr. By 8 bush, of rye, at 

By 15 lbs. dried apples, 

40 lbs. cheese, at 10 cts.' 



1837. 
Jao.1, 


John Newton, Dr. 
IV> 4 gallons molasses, at 
40 cts. 
15 lbs. sugar, at 10 cts. 


1 
1 


60 
50 




Joel Stephenson, Dr. 
To 6 lbs. chocolate, at U. 


1 


00 




Jedediah Jones, Dr. 
To 50 lbs. fish, at 4i cts. . 
2 lbs. starch, at 14 cts. . 
6 lbs. coflKse, at 15 cts. . 


2 


25 
28 
90 


« 3, 


John Silvers, Dr. 
To 38 lbs. rice, at 5 cts... 
2 lbs. cocoa, at 28 cts. . 


1 


90 
56 




Joel Mason, Dr. 
To 50 lbs. iron, at 7 cts. . 
1 barrel of floiu-, 


3 

7 


50 
50 


<* 4, 


Timothy Styles, Dr. 
To 6 gals, of oil, at 6«. . . . 
50 lbs. fish, at 5^ cts. • . 


6 

2 


00 
25 


«* 5, 


John Silvers, Dr. 
To 40 lbs. of raisias, at 
14 cts. 


5 


60 




John Newton, Dr. 
To 1 ffaL oil 


1 
1 
1 


00 
20 
75 




8 Iba. coffee, at 15 cts. . 
Cr. By cash, lOs.Gd 




Joel Mason, Dr. 
To 3 bush, of salt, at 6«. . 


3 


00 




John Newton, Dr. 
To 2 lbs. saleratus, at 

11 cts. 




22 


« 10, 


John Newton, Cr. 

By 40 lbs. dried apples,. . 

Dr. To 2 lbs. Y. H. tea, at 

3s. 6d. 

To 2 lbs. raisins, at 2«. .. 


2 
1 


00 

16 
34 


«11, 


Jedediah Jones, Dr. 
To 24 gal. oil, at 65. 


2 


50 




Joel Mason, Cr. 
By 5 bush, apples, Zs. • . 
H cords wood, at 159.. 
Cash to balance ac't, . . 


1 

3 

10 


67 
75 
44 




John Silvers, Cr. 
By 30 bush, potatoes, at 
U.Gd. 
100 lbs. cheese, 


7 
10 


50 
00 


•12, 


Jedediah Jones^ Cr. 
By cash recM of L Hardy. 
2 days' labor, at 49. 6d. 
Cash to balance ac% • • 


3 

1 
3 


00 
50 
33 



(( 



7, 



John Newton, Dr. 
To 3 yds. flannel, at 3«.> . • 



u 



8, 



Joel Stephenson, Dr. 
To 1 bush, com, at 9«. ■ . . 
Iflirhat 



John Newton, 

By 1 tonof hiMT *.• 

Dr. To 1 bbl. flour. 

To 50 lbs. sugar . 



Cr. 



Jedediah Jones, Dr. 
To 38 lbs. rice, at 5 cts. . . 



Joel Mason, Dr. 

Tollb. Y. H. tea,at39... 

1 bush salt 

1 lb. cocoa. 



John Silvers, 
To 1 pr. of boots 
1 pr. shoes- ... 



Dr. 



Timothy Styles, Dr. 
To 100 lbs. nails, at 6 cts. . 



Joel Stephenson, Dr. 

To 40 ibs. butter, at 20 cts 

Iflrkin, 39 



u 



12. 



« 13, 



"14, 



« 15. 



John Silvers, Cr. 
By2days'work 

3 cords wood, at 159. « . . 
Dr. To lib. flour ■ 



Joel Stephenson, Cr. 
By 2 Cords bark, at 129.. < 



Timothy Styles, Cr. 
By 2 firkinsi^utter, 80 lbs 

at I9. 
Cash 



John Newton, Dr. 
To 100 lbs. fish, at 5 cts. . 
Cr. By 2 cords of wood, 

at 159. 

By cash, to balance act. 



John Silvers, Dr. 

To 100 lbs. h-on, at 7 cts. . 



Joel Stephenaon, Cr. 

By 10 lbs. lard, at I9 

do Ibt. batter, at 90 Ota. 



18 
6 



06 

00 

75 
00 



5» 



1 

4 



5& 

0» 



15 
7 
5 



00 
50 
00 



90 



50 
00 

28 



3 
2 



50 

00 



6 



00 



8 



00 
50 



8 

7 




00 
50 
10 



00 



13 



34 
01 



5 
S 



00 

00 
27 



00 



1 

4 



67 
00 



920 
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FORM OF THE LEDGER. 



Db. 



JOHN NEWTON, 



Cs. 



1837. 
Jan.! 



« 5. 

« 7. 

« 8. 

* 10. 

« 14. 



To 4 gaUoos motaMes, at 

40 eta. 
« 15 RMk angar, at 10 eta. 

M aimdriea 

** 3 yda. flannel, at 3«. • • 

** anndriea 

** aundriSa 

^ 100 Iba. flab, at 5 da.. 



1 
1 
3 
1 

12 
1 
5 

•26 



00 
50 
42 
50 
50 
50 
00 

03 



1837. 
Jan. 5. 
** 8. 
» 10. 
» 14. 

M tt 



By Caah 

By 1 ton of hay 

^ 40 Iba. dried applea, • • 
By 2 oorda of wood, at IS*. 
Oaah to balance aoooimta- 



1 

15 
2 
5 



#26 



75 
00 
00 
00 
27 

03 



IhL 



JOEL STEPHENSON, 



Cm. 



1837. 
Jim.1. 
«« 7. 


To 6 Iba. chocolate at 1 


... 


1 
5 


00 


1837. 
Jan.13 


By 2 corda of wood, ix lis. 


4 


oo 




tf , — . . 


.... 


Dm. 


JEDEDIAH JONES, 


Cm 


1837. 
Jan.1. 


1V\ flnm/lriAA .... .-.- -.- 


•- • 


1 1837. 
3 43 |jaD.12 


R V Hnndrifis ••*• .... ..... 


4 


m 








Dm. 


JOHN SILVERS, 


Cm. 


1837.! 
Jan. 3. 


To fltuidriAA •«•• •••• M • * 




2 


46 


1837. 
Jan. 6. 


B V mndrioa 


10 


nn 




,^ 




IV ^ ... 


Dm. 


JOEL MASON, 


Cm. 










• 








Dm. 


TIMOTHY STYLES, 


Cm. 



















The student should be required to complete posting the 
above accounts from the Day-book. 

To each Ledger there is an Alphabet, or Index of Names, 
consisting of a small book with the letters of the alphabet 
pasted upon the leaves, so that each man's name can be read- 
ily found by turning to the leaf marked by the first letter of 
his simame. 



I 
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INDEX TO THE LEDGER 



A PASS 

ADeaJaineE 1 

B 

Bacon Samnel 2 

Brown Leonard 3 

C 
QBoming George 3 

D 
DattonLevi 4 

■a 

EdgeU OUrer 4 

P 

Fulton Cortis 5 

FhWBinn Nathan 6 

6 
G^nflrenor Jacob 7 



I H TA.QU 

HoitWmiam 8 

HordeyHeniy 9 

J 

Jenkins Abraham 9 

Jones Jedediah 10 

K 

Knowlee ftUcfaael 11 

L 

Leeds William 12 

M 

Kason Joel 13 

M'FariaodABa 13 

N 

Newton John 14 

Nelson John 15 



O fAum 

Odlin Woodbridge 16 

P 

Pratt Thomas 17 

Putney Andrew 18 

R 

Ramsay Amos 16 

Rollins Zenas 20 



S 



21 



Stephenson Joel. ... 

SilversJohn 8S 

S^es Timothy 23 

T 
Tkueworthy James 24 

W 
Wyndham Augustus. •• iS 



Every person engaged in business should take an inventory of his 
botes and accounts, his stock in trade, and other property, and of the 
debts owed by him, once or twice a year. By comparing ^is with 
former inventories, he will know his gain or loss, from time to time. 

Inventory of Stock in Trade, Notee, Accounts, and other Property, Uikefk 
from the foregoing example, July 1, 1837. 



SOO lbs. coffee, at 1«. 

2 kegs tobacco, 100 Ibs^ at 

20 ds. 

5 bales eotton, 1500 lbs., 10 cts. 

3 boxes sugar, 1200 lbs., 9 cts. 

4 casks nails, 1600 lbs., 6 cts. . 
40 bushels corn, at6« 

6 tons hay, at 910 

iOOlbs. iron, at 6 cts. 

90 g^ Molasses, at 40 cts.. .. . 



Amt carried up 



•33 


34 


20 


00 


150 


00 


106 


00 


96 


00 


40 


00 


60 


00 


24 


00 


36 


00 


f567 


34 

1 



AmH brought up. .. . « .. 
Note against James Allen, Ibr $30 

and inL, dated Jau. 1, 1836. . • 
Note against Thomas Pratt Ibr 

$300, dated July 1, 1830, and 

interest 

Bal. on ac't agahist John 8Uv«rt 

do. agaiust Jod Steplieuson 

1 horse « *i< 

1 chaise .......%♦» 

Homestead %%%«%< 



$367 
83 






M 



6$ 

3» 
0$ 



Inventory taken Jan. 1, llMT ^^^' l«^ | ^ 



EXCSIPT8. 



arOTSSi B.SCSZPT8, STC. 

NOTES. 

(10 

Orford, August 10, 1837. 
For value received, I promise tcr pay to John True, or order, sev- 
enty-five dollars fifty cents, on demand, with interest 

Joseph Denman. 
Attest : Joel Trusty. 

(2.) 

Concord, July 4, 1837. 

For value received, I promise to pay to James Doughty, or bearer, 
ten dollars thirty-four cents, six months after date. 

John Morse. 

(3.) 

[By two persons.] 

New Haven, Oct. 6, 1837. 

For value received, we jointly and severally promise to pay to Si 
T., or order, seventeen dollars and eighty-eight cents, on demanc^ 
with interest. Alonzo Fontainells, 

James Whitehead. 

Attest : Timothy Trusty. 

For Bank Notes, see ^ Discount," page S32. 



R£C£[PT9. 

(1.) 

• 

Norwich, June 7, 1837. Received of Mr. Nicholas Jewett, five 
dollars, in full of all accounts. Henry Slocum. 

(2.) 

RECEIFT FOa AN INDOBSXMXNT ON A NOTK. 

New Yorky fifepj. 9, 1837. Received of Mr. John Hadley, (hy the 
hand of James True,) twenty-five dollars fifty cents, which is en- 
dorsed on his note of May 6, 1836. Peter Trusty^ 



OKOBBi.— ^FORH OP A KOND. S9|| 

(3.) 

RECEIFT FOR MONKT KEOXrVlED OK ACCOUNT. 

Mount HoUyy Dec, 9, 1837. Received of Mr. John Van Dyke, 
twenty dollars on account. Thomas Bean. 

(4.) 

&ICEIFT FOK INTEREST DUE ON A BOND. 

Received, this fourteenth day of Siflay, of Mr. S. W., the sum of aiz 
dollars, in full of one year's interest of 100 dolIaTs due to me on ti^ 
16th day of April last, on bond from the said S. W. 

By me, C. B. 



ORDERS. 

(1.) 

Mr, Joel MKnight : Sir— 

For value received, pay to O. S., ten dollars, and place the same 
to my account. Suel Ririsa 

Hooksett^ Sept, 7, 1837. 

(2.) 

Lowell, Oct, 10, 1837. 

Sir: — For value received, pay S. O. twenty cents, and this, with 
your receipt, shall be your discharge from me. 
To Mr. Daniel Holden. Justus Prudes. 



FORM OF A BOND. 

Know all men by those Presents, That I, [we] A. B., of C, in the 
county of R., and state of New Hampshire, gentleman, [and C. D., 
of, &c.] am [are] held and firmly bound to E. F., of said C., yeoman, 
[and G. H. of, &c.,] in the sum of one hundred dollars, to be paid to 
the said E. F. [and G. H., or either of them,] or his [their] certain 
attorney, executors, administrators, or assigns, to which payment, 
well and truly to bo made, I [we jointly and severally] bind myself, 
[ourselves,] my [our] heirs, executors, and administrators, firmly by 
these presents. 

Sealed with my [our] seal [s], and dated the tenth day of May* 
A. D. 1837. 

WUk a condUion to pay money. 

The condition of this Obligation is such, that if the said A. B., 
[C. D., &c., or either of them,] his [their] heirs, executors, and ad* 
miulstxators, do and shall well and truly pay, or cause to be paid, to 



iM FORM OF A HELEASE. 

the said £. F., [G. H., or either of them,] his [their] executors, ad- 
ministrators, or assigns, the sum of fifty dollars and interest, on or 
before the tenth day of May next ; then this obligation to be void, 
otherwise in force. 

[Signed and sealed as the nreceding forms.] 



GENERAL FORBI OF AN AGREEBIENT. 

Articles of Agreement, indented, made, and concluded the tenth 
day of May, in the year of our Lord one thousand eight hundred and 
thirty-seven, (or A. D. 1837,) between A. B., of C, in the county of 
M., yeoman, of the one part, and C. D., of said C., husbandman, on 
the other part. 

The said A. B., for the consideration hereafler mentioned, doth 
hereby covenant and agree, that, etc. 

And the said C. D. doth hereby covenant and agree, etc. 

In testimony whereof tliey have hereunto interchangeably set their 
hands and seals, the day and year above [or first above] written. 

[Signed and sealed as the preceding forms.] 



FORM OP A WARRANT OP ATTORNEY. 

TO CONFESS JUDGMENT. 

To A. B., Esquire, of, etc., an attorney of court of , to he 

holden at , on the day of , or to any other attorney of 

Boid court. 

This is to authorize you, or any of you, to appear for me, E. P., 
of, etc., in the said court, or any other subsequent term, at the suit 
of G. H., of, etc., and by non sum iirformatus, nil dicit, or otherwise, 
confess judgment against me unto him, the said G. H., in an action 
of debt for one hundred dollars, and costs of suit ; and for your, or 
either of your so doing, this shall be your warrant 

In witness whereof, I have hereunto set my hand and seal, this 
tenth day of June. 



BRIEF FORJH OF A RELEASE. 

May 20, 1837. I, A. B., do hereby release to E. E. all suits, 
promises, covenants) and demands, which I have or can claim against 
nim. 

[Signed, sealed, and witnessed, as other instruments.] 

Obs.— By a release of all demands are barred all rights and titles to lands, warrants, 
debts, duties, actions, Judgments, and executions, and all contracts except those which 
are to be performed aa a future contingency. By a release of all covenants and. prom- 
fa^ are released all such covenants and contracts as are not rdeaaed by Uie woni de« 
iiuu>d,etc 



